Appendix A

Trip Generation Analysis



Trip Generation Calculations

Independent Variable (X): 213  Floor Area (KSF)

Dependent Variable (T): Vehicle Trips
Formula: TnM=Axn(X)+B] or

or T=AxX+B

ENTERING EXITING

Where: | A= | B= T= C= | T= % TRIPS* TRIPS R-Squared
Wkdy AM Street Peak 0.83 -28.88 148 0.73 155 77% 114 34 0.67
Widv PV Street Peak __ 0.78 __ -12.89 153 0.74 158 36% 55 98 0.75
Wkdm Site Peak 0.83 -17.71 159 0.78 166 68% 108 51 0.81
WkdyiPM Site Peak 0.76 -5.15 157 0.75 160 52% 81 75 0.83
!Vl(dy Dailz 3.88 -20.7 806 3.82 814 50% 403 403 0.87
SaturdayﬁSite Peak 0 0 1 2.26 481 50% 241 241
Saturday Daily 0 0 1 1.49 317 50% 159 159

Source: Trip Generation, Eighth Edition, Institute of Transportation Engineers, 2008.
Land Use Code 140 - Manufacturing



Trip Generation Calculations

Independent Variable (X): 637 Floor Area (KSF)
Dependent Variable (T): Vehicle Trips
[Formula: Ln (‘T)ﬁ=A x Ln (X) +B | or

or T=AXX+B

ENTERING EXITING

Where: [ A= ] B= T= C= T 1= % TRIPS* TRIPS R-Squared
Wkdy AM Peak 0.8 ~ 1.55 825 || 155 987 88% 726 99 0.83
Wkdy PM Peak 1.12  76.81 ~792 I 149 949 17% 135 657 0.82
Wkdy Daily 0.77 3.65 5550 || 11.01 7012 | 50% 2775 2775 0.59
Saturday Site Peak 0.81 0.12 166 0.41 261 54% 89 76 0.80
Saturday Daily 2.14 16.47 1381 || 2.37 1500 | 50% 691 691 0.66

Source: Trip Generation, Eighth Edition, Institute of Transportation Engineers, 2008.
Land Use Code 710 - General Office Building



Trip Generation Calculations

Independent Variable (X): 221 Floor Area (KSF)
Dependent Variable (T): Vehicle Trips
Formula: LF(‘T') =AxLn(X)+B or

or T=AxX+B
Where: I A= | B= 1= C= =
Wkdy AM Peak Hour 0.88 0.88 279 1.24 275
Wkdy PM Peak Hour 0.83 1.06 255 1.08 239
Whkdy Daily 0.82 3.14 1936 8.11 1796
Saturday Site Peak 0.15 12.75 46 0.24 53
Saturday Daily 1.27 104.92 386 1.90 421

Source: Trip Generation, Eighth Edition, Institute of Transportation Engineers, 2008.
Land Use Code 760 - Research and Development Center

ENTERING
% TRIPS *
83% 232
15% 38
50% 968
50% 23
50% 193

EXITING
TRIPS R-Squared
a7 0.75
217 0.78
968 0.72
23 0.66
193 0.7



Appendix B
Capacity Analysis



HCM Unsignalized Intersection Capacity Analysis

1: Concord Ave & Rte 2 EB Ramp

2009 Existing AM

P, - N Y
Movement EBL EBT WBT WBR SBL SBR |
Lane Configurations ] 4 4 r '
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 198 176 116 0 0 329
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 215 191 126 0 0 358
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type ' None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, confiicting volume 126 748 126
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 126 748 126
tC, single (s) 4.1 64 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 85 100 61
cM capacity (veh/h) 1460 324 924
Direction, Lane # EB1 EB2 WB1 WB2 SB1 ooz 40 S ¢ ;i
Volume Total 215 191 126 0 358
Volume Left 215 0 0 0 0
Volume Right 0 0 0 0 358
c¢SH 1460 1700 1700 1700 924
Volume to Capacity 0.5 0.11 007 0.00 039
Queue Length 95th (ft) 13 0 0 0 46
Control Delay (s) 78 00 00 00 113
Lane LOS A B
Approach Delay (s) 42 0.0 11.3
Approach LOS B
Average Delay 6.5
intersection Capacity Utilization 33.1% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
2: Concord Ave & Spring Street

2009 Existing AM

"2 TR BV

Movement WBL WBR NBT NBR SBL SBT |

Lane Configurations % o oS b1 4

Sign Control Stop Free Free

Grade 2% 0% -2%

Volume (veh/h) 167 278 125 115 259 668

Peak Hour Factor 090 090 077 077 094 094

Hourly flow rate (vph) 186 309 162 149 276 711

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised

Median storage veh) 0

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1499 237 312

vC1, stage 1 conf vol 237

vC2, stage 2 confvol 1262

vCu, unblocked vol 1499 237 312

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 54

tF (s) 3.5 3.3 22

pO queue free % 0 61 78

cM capacity (veh/h) 132 802 1249

Direction,Lane#  WB1 WB2 NB1 SB1 SB2 = R |

Volume Total 186 309 312 276 711

Volume Left 186 0 0 276 0

Volume Right 0 309 149 0 0

cSH 132 802 1700 1249 1700

Volume to Capacity 141 039 018 022 042

Queue Length 95th (ft) 308 46 0 21 0

Control Delay (s) 2833 123 00 87 00

Lane LOS F B A

Approach Delay (s) 114.0 0.0 24

Approach LOS F

Intersection Summary VTS R |

Average Delay 32.8

Intersection Capacity Utilization 51.1% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

3: Patriot Way & Spring Street

2009 Existing AM

RN 2ot N N B IR S
Lane Configurations N T N 4 ' % s % "
Sign Control Stop Stop Free Free
Grade 0% 0% 0% -2%
Volume (veh/h) 10 7 7 172 14 58 45 157 220 102 723 13
Peak Hour Factor 060 060 060 091 091 091 087 087 087 0.88 088 088
Hourly flow rate (vph) 17 12 12 189 15 64 52 180 253 116 822 15
Pedestrians 6 4 1
Lane Width (ft) 12.0 13.0 12.0
Walking Speed (ft/s) 40 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 0 0
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1422 1608 836 1486 1489 311 842 437
vC1, stage 1 conf vol 1067 1067 414 414
vC2, stage 2 conf vol 355 541 1072 1074
vCu, unblocked vol 1422 1608 836 1486 1489 311 842 437
tC, single (s) 71 65 62 74 65 62 41 41
tC, 2 stage (s) 6.1 5.5 6.1 5.5
tF (s) 35 40 33 35 40 33 22 2.2
p0 queue free % 87 91 97 0 88 9 a3 90
cM capacity (veh/h) 130 134 365 106 130 727 789 1118
Direction, Lane# =~ EB T WB1 WBZ WB3 NB1 NB2°SBY SB2 = 0 ]
Volume Total 17 23 189 15 64 52 433 116 836
Volume Left 17 0 189 0 0 52 0 116 0
Volume Right 0 12 0 0 64 0 253 0 15
cSH 130 196 106 130 727 789 1700 1118 1700
Volume to Capacity 043 012 178 042 009 0.07 025 0.10 049
Queue Length 95th (ft) 11 10 377 10 7 5 0 9 0
Control Delay (s) 368 259 4565 364 104 99 00 88 0.0
Lane LOS E D F E B A A
Approach Delay (s) 30.4 3264 1.1 1.0
Approach LOS D F
Intersection Summary E S Y 3
Average Delay 51.7
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
4:125 Spring Street & Spri@ Street

2009 Existing AM

NN

Movement ~ ~  EBL EBR NBL NBT SBT SBR® = 4 T
Lane Configurations L 4 B

Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 0 12 23 203 827 5
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 0 12 23 203 827 5
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1078 830 832
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1078 830 832
tC, single (s) 6.4 62 4.1
tC, 2 stage (s)

tF (s) 35 33 22
p0 queue free % 100 97 97

cM capacity (veh/h) 235 370 801

B Lae N 7T BT NI SN o T A e e s

Volume Total , 12 226 832
Volume Left 0 23 0
Volume Right 12 0 5
cSH 370 801 1700

Volume to Capacity 003 0.03 049
Queue Length 95th (ft) 3 2 0

Control Delay (s) 150 13 0.0
Lane LOS C A

Approach Delay (s) 15.0 1.3 00

Approach LOS C

Average Delay 0.4

Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
5: Marrett Rd (Rte 2A) & Spring Street

2009 Existing AM

- N ¢« TN/
Lane Configurations [N 4 %
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 273 452 394 408 a8 111
Peak Hour Factor 091 091 094 094 089 089
Hourly flow rate (vph) 300 497 419 432 110 125
Pedestrians
Lane Width (ft)
Walking Speed (f/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 797 1819 548
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 797 1819 548
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 49 0 77
cM capacity (veh/h) 825 42 538
Direction,Lane# ~ “EB1 WB1 NBY ~ T 7 N Ot il 56 ¥ 5 |
Volume Total 797 851 235
Volume Left 0 419 110
Volume Right 497 o 125
cSH 1700 825 82
Volume to Capacity 047 051 285
Queue Length 95th (ft) 0 73 573
Control Delay (s) 0.0 115 9444
Lane LOS B F
Approach Delay (s) 0.0 115 9444
Approach LOS F
| . | - ! — e i S '*';;-- TEI " Y, N "‘: "l = ] ?‘?‘?’!ﬂ
Average Delay 123.0
intersection Capacity Utilization 107.5% ICU Level of Service G
Analysis Period (min) 15
P-\Pre-FY2008\9000\9307\SYNCHRO\February 2009\Existing AM.sy7 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing AM
6: Marrett Rd (Rte 2A) & Bridge St

- —~ £ * & ¢

Lane Configurations 4 4 W

Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 384 0 0 772 28 23
Peak Hour Factor 1.00 100 1.00 100 1.00 1.00
Hourly flow rate (vph) 384 0 0 772 28 23
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 384 1156 384

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 384 1156 384
tC, single (s) 4.1 64 6.2
tC, 2 stage (s)
tF (s) 2.2 38 33
p0 queue free % 100 87 97
cM capacity (veh/h) 1174 217 664
on Lane# ® i N O L R e, i s e sugtogee FLIERE
Volume Total : 384 772 51
Volume Left 0 0 28
Volume Right 0 0 23
cSH 1700 1700 312

Volume to Capacity 023 045 0.16
Queue Length 95th (ft) 0 0 14

Control Delay (s) 00 00 188

Lane LOS C

Approach Delay (s) 0.0 0.0 1838

Approach LOS C

Intersection Summary AT S e B P T VY AR S 3
Average Delay 0.8

intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing AM
7: Hayden Ave & Rte 2 WB On-Ramp

- N ¢ TN/

Movement: " EBT EBR_ WBL WBT 'NBL NBR' = =~ = = o iR |
Lane Configurations 4 d ] 4

Sign Control Free Free Stop
Grade -2% 2% 0%
Volume (veh/h) 208 67 168 320 0 0
Peak Hour Factor 088 088 090 090 100 1.00
Hourly flow rate (vph) 236 76 187 356 0 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn fiare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 312 965 236
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 312 965 236

tC, single (s) 41 64 6.2

tC, 2 stage (s)

tF (s) 2.2 as 3.3

p0 queue free % 85 100 100

cM capacity (veh/h) 1248 240 803
b TR R A WY, WIS T e e T P RSO

Volume Total 236 76 187 356

Volume Left 0 0 187 0

Volume Right 0 76 0 0

cSH 1700 1700 1248 1700

Volume to Capacity 0.14 004 015 021
Queue Length 95th (ft) 0 0 13 0

Control Delay (s) 00 00 84 00

Lane LOS A

Approach Delay (s) 0.0 29

Approach LOS

I_;_M; eclion Summary sy T O Y e I R Ll |
Average Delay 1.8

Intersection Capacity Utilization 277.0% ICU Level of Service H

Analysis Period (min) 15

P-\Pre-FY2008\9000\9307\SYNCHRO\February 2009\Existing AM.sy7 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing AM
8. Hayden Ave & Rte 2 WB Off-Ramp

- Y v T N p

Lane Configurations 4 4 % Fd
Sign Control Free Free Stop

Grade 2% 0% -2%
Volume (veh/h) 111 0 0 405 338 521
Peak Hour Factor 087 087 081 081 0.93 0.93
Hourly flow rate (vph) 128 0 0 500 363 560
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised
Median storage veh) 0
Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 128 628 128
vC1, stage 1 conf vol 128

vC2, stage 2 conf vol 500

vCu, unblocked vol 128 628 128

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 22 35 33

pO queue free % 100 6 39

cM capacity (veh/h) 1458 385 923

Direction, Lane#  EB 1 WB1 NB1 NB A e R R b, e ST AR R "J
Volume Total 128 500 363 560 :
Volume Left 0 0 363 0

Volume Right 0 0 0 560

cSH 1700 1700 385 923

Volume to Capacity 008 029 094 061
Queue Length 95th (ft) 0 0 260 106

Control Delay (s) 00 00 658 147

Lane LOS F B

Approach Deiay (s) 0.0 0.0 348

Approach LOS D

Average Delay 20.7

Intersection Capacity Utilization 256.3% ICU Level of Service H

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

9: Hayden Ave & Waltham Street

2009 Existing AM

SR t l 4
Lane Configurations % i’ 'i A4 ﬂ,
Sign Control Stop Free Free
Grade 0% 2% -2%
Volume (veh/h) 49 592 264 425 993 1M
Peak Hour Factor 093 093 093 093 095 0.95
Hourly flow rate (vph) 42 637 284 457 1045 148
Pedestrians 2
Lane Width (ft) 16.0
Walking Speed (ft/s) 4.0
Percent Blockage
Right turn flare (veh)
Median type Raised
Median storage veh) 0

Upstream signal (ft)
pX, platoon unblocked

vC, conflicting volume 1918 599 1196

vC1, stage 1 conf vol 1121

vC2, stage 2 conf vol 796

vCu, unbiocked vol 1918 599 1196

tC, single (s) 68 69 41

tC, 2 stage (s) 58

tF (8) 35 33 22

p0 queue free % 53 0 51

cM capacity (veh/h) 90 444 578

Direction, Lane # _ _E_Li“ 825 NBY NS 2 NE ST 8B YT SR T R s |

Volume Total 637 284 228 228 697 497

Volume Left 42 0 284 0 0 0 0

Volume Right 0 637 0 0 0 0 148

cSH 00 444 578 1700 1700 1700 1700

Volume to Capacity 047 143 049 013 013 041 029

Queue Length 95th (ft) 49 AN 67 0 0 0 0

Control Delay (s) 76.2 2323 174 00 00 00 00

Lane LOS F F C

Approach Delay (s) 2227 6.5 0.0

Approach LOS F

Intersection Summary e o PR A b A A R g, ¥ R o |

Average Delay 59.7

Intersection Capacity Utilization 75.3% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing AM
20: Shade Street & Spring Street

2 >t} 4
Movement ' EBL EBR NBL NBT SBT SBR
Lane Configurations % ¥ b
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 5 57 27 176 815 4
Peak Hour Factor 090 09 074 074 079 0.79
Hourly fiow rate (vph) 6 63 36 238 1032 5
Pedestrians
Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1345 1034 1037
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1345 1034 1037

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 35 33 22

pO queue free % 96 78 95

cM capacity (veh/h) 158 282 671

Volume Total 69 274 1037 :
Volume Left 6 36 0

Volume Right 63 0 5

cSH 265 671 1700

Volume to Capacity 026 005 0.61
Queue Length 95th (ft) 25 4 0

Controf Delay (s) 233 20 0.0

Lane LOS C A

Approach Delay (s) 233 20 0.0

Approach LOS C

i — " . spemy _ —— )
Average Delay 1.6

Intersection Capacity Utilization 53.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing PM
1: Concord Ave & Rte 2 EB Ramp

Ao NS
Lane Configurations ] 4 ' '
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 308 158 105 0 0 222
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 335 172 114 0 0 241

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 114
vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 114
tC, single (s) 4.1
tC, 2 stage (s)

tF (s) 22
p0 queue free % 77

cM capacity (veh/h) 1475

Direction, Lane# ~ ~ "EB1 EB2 WB1 WB2 SB1° 7T

None
955 114
955 114
6.4 6.2
35 3.3
100 74
221 938

S S R T A, s o AN |

Volume Total 335 172 114 0 241

Volume Left 335 0 0 0 0

Volume Right 0 0 0 0 241

cSH 1475 1700 1700 1700 938

Volume to Capacity 023 010 007 000 026

Queue Length 95th (ft) 22 0 0 0 26

Control Delay (s) 82 00 00 00 102

Lane LOS A B

Approach Delay (s) 54 0.0 10.2

Approach LOS B

Intersection Summary A RIS Rt g R e oS 7 W i S KLY T S Y e L SR |
Average Delay 6.0

Intersection Capacity Utilization 27.1% ICU Level of Service A

Analysis Period (min) 16

P-\Pre-FY2008\9000\9307\SYNCHRO\February 2009\Existing PM.sy7 Synchro 6 Report

Rizzo Associates

Page 1



HCM Unsignalized Intersection Capacity Analysis
2: Concord Ave & Spring Street

2009 Existing PM

RN

Lane Confi guratlons ‘i F T.) Vi 1~
Sign Control Stop Free Free
Grade 2% 0% -2%
Volume (veh/h) 119 208 474 350 116 264
Peak Hour Factor 090 090 077 077 094 094
Hourly flow rate (vph) 132 231 616 455 123 281
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal ()
pX, platoon unblocked
vC, conflicting volume 1371 843 1070
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1371 843 1070
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 33 22
pO queue free % 0 36 81
cM capaclty (veh/h) 130 364 651 :
; ~WB1 WBZ NB1 g_lfr b S O e s SR |
Volume Total 132 231 1070 281 : Rl
Volume Left 132 0 0 123 0
Volume Right . 0 231 455 0 0
¢SH 130 364 1700 651 1700
Volume to Capacity 101 064 063 0.19 017
Queue Length 95th (ft) 179 104 0 17 0
Control Delay (s} 1478 307 00 118 0.0
Lane LOS F D B
Approach Delay (s}  73.3 00 36
Approach LOS F
[__M’ 1 m mmary A TR AT L‘ RSt i S by <o BN Py o Tt g | r':!
Average Delay 156.3
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
P:\Pre-FY2008\9000\9307\SYNCHRO\February 2009\Existing PM.sy7 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing PM
3: Patriot Way & Spring Street

N N B TR
Lane Configurations b YN ] 4 d % 1 % T
Sign Control Stop Stop Free Free
Grade 0% 0% 0% -2%
Voiume (veh/h) 13 18 24 98 5 124 5 523 162 53 256 2
Peak Hour Factor 060 060 060 091 091 091 087 087 087 0388 0.88 0.88
Hourly flow rate (vph) 22 30 40 108 5 136 6 601 186 60 291 2
Pedestrians 6 4 1
Lane Width (ft) 12.0 13.0 12.0
Walking Speed (ft/s) 40 4.0 40
Percent Blockage o 0 0
Right turn flare (veh)
Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, confiicting volume 1170 1221 299 1177 1129 698 299 791
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1170 1221 299 1177 1129 698 299 791
tC, single (s) 71 65 62 74 65 62 41 4.1
tC, 2 stage (s)

tF (s) 35 40 33 35 40 33 22 2.2
p0 queue free % 80 82 95 15 97 69 100 93
cM capacity (veh/h) 106 164 736 127 187 439 1256 826
Direction, Lane # ~~ EB1” EB2 WB1 WB2 WB3“ NB1' NB82:881 SB2 ~ =~ = 71
Volume Total 22 70 108 5 136 6 787 60 293
Volume Left 22 0 108 0 0 6 0 60 0
Volume Right 0 40 0 0 136 0 186 0 2

cSH 106 296 127 187 439 1256 1700 826 1700

Volume to Capacity 020 024 085 003 031 000 046 007 017
Queue Length 95th (ft) 18 23 131 2 33 0 0 6 0

Control Delay (s) 473 209 1080 249 169 79 00 9.7 0.0

Lane LOS E C F Cc C A A

Approach Delay (s) 271 56.4 0.1 1.7

Approach LOS D F

'I l l’ s ~ _=.~".‘.-v_-4 . g o - pals ""'T_" 'A_..pr.-- - w B = -_I' W ;_’ & v_'. S A ST ' R el !
Average Delay 11.5

intersection Capacity Utilization 62.8% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing PM
4: 125 Spring Street &

2 T B Y

Movement TEBLT EBR T NBL NS SBY SRR O e R R
Lane Configurations L 4 B

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 5 24 8 651 288 2

Peak Hour Factor 1.00 100 100 100 100 1.00

Hourly flow rate (vph) 5 24 8 651 288 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn fiare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 956 289 290
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 956 289 290
tC, single (s) 6.4 62 41
tC, 2 stage (s)

tF (s) 35 33 22
p0 queue free % 98 97 99

cM capacity (veh/h) 284 750 1272

Direction; Lanie#: =~ EB Y NB.T- SBY i 70 i i iind Soiami s sury e asns
Volume Total 29 659 290 : ]

Volume Left 5 8 0
Volume Right 24 0 2
cSH 585 1272 1700

Volume to Capacity 0.05 0.01 047
Queue Length 95th (ft) 4 0 0
Control Delay (s) 115 02 0.0
Lane LOS B A
Approach Delay (s) 1.8 02 00
Approach LOS B

I Sy L e D e e T

Average Delay 0.5

intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15

P:\Pre-FY2008\9000\9307\SYNCHRO\February 2009\Existing PM.sy7 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis

5: Marrett Rd (Rte 2A) &

2009 Existing PM

- N TN 7
Lane Configurations 1S 4 W
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 369 189 112 229 272 360
Peak Hour Factor 091 091 094 094 089 089
Hourly flow rate (vph) 405 208 119 244 308 404
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 613 991 509
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 613 991 509
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 88 0 28
cM capacity (veh/h) 966 239 564
ooy ! E [. -ii-. ' . :v‘rc? " n__t'-“;i '..4 m’ftr“-" : ";‘._'.'- '-_._.*-__- I:g, '_E"-";_ ﬂ'v?:‘ T,"f e i g AL 7] - .‘? .‘—-m-p\-::f .y “'—l” f?nl
Volume Total 613 363 710
Volume Left 0 119 306
Volume Right 208 0 404
cSH 1700 966 356
Volume to Capacity 0.38 0.12 200
Queue Length 95th (ft) 0 11 1241
Control Delay (s) 00 3.9 4825
Lane LOS A F
Approach Delay (s) 0.0 3.9 4825
Approach LOS F
IRt SR T e _ - = >y
Average Delay 2041
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15
P-\Pre-FY2008\9000\9307\SYNCHRO\February 2009\Existing PM.sy7 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing PM
6: Marrett Rd (Rte 2A) & Bridge St

—»1(‘_‘\¢

Lane Configurations 4 4 L'

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 729 o 0 338 3 4
Peak Hour Factor 100 100 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 729 0 0 338 3 4
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (1)

pX, platoon unblocked

vC, conflicting volume 729 1067 729
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 729 1067 729

tC, single (s) 4.1 64 62

tC, 2 stage (s)

tF (s) 2.2 38§ 33

pO queue free % 100 99 99

¢M capacity (veh/h) 875 246 423

Volume Total - 729 338 7 : '
Volume Left 0 0 3

Volurme Right (] 0 4

cSH 1700 1700 323

Volume to Capacity 043 020 0.02
Queue Length 95th (ft) 0 0 2

Control Delay (s) 00 00 164

Lane LOS Cc

Approach Delay (s) 00 00 184

Approach LOS Cc

Intersection Summary R T S PR Y S E T B s g e |
Average Delay 0.1

Intersection Capacity Utilization 48.4% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing PM
7: Hayden Ave & Rte 2 WB On-Ramp

—- Y ¢ TN/
. 1 ~ EBT EBR WBL ‘WBT NBL NBR R T A |
Lane Configurations 4 o % 4
Sign Control Free Free Stop
Grade -2% 2% 0%
Volume (veh/h) 211 157 220 208 0 0
Peak Hour Factor 088 088 090 090 100 1.00
Hourly flow rate (vph) 240 178 244 231 0 0

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Volume Total 240

None
418 960 240
418 960 240
4.1 6.4 6.2
22 35 3.3
79 100 100
1141 224 799

S L1 i A, LB AL S TS ) Sk 5

244 231
Volume Left 0 0 244 0
Volume Right o 178 0 0
cSH 1700 1700 1141 1700
Volume to Capacity 0.14 010 021 0.14
Queue Length 95th (ft) 0 0 20 0
Control Delay (s} 0.0 0.0 9.0 00
Lane LOS A
Approach Delay (s) 0.0 46
Approach LOS
Inte “-l- tion a man e A P < 1L “_“. LRI SR - 18 e -:‘_.'-'-h‘*.?'.__.?'. 23k A ol RN '.éf-*-‘-':"tftf?_'«_' _!
Average Delay 25
Intersection Capacity Utilization 38.9% ICU Level of Service A
Analysis Period (min) 15
P-\Pre-FY2008\9000\9307\SYNCHRO\February 2009\Existing PM.sy7 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
8: Hayden Ave & Rte 2 WB Off-Ramp

2009 Existing PM

—- Y ¢ TN
Movement ___EBT EBR WBL WBT NBL NBR i
Lane Configurations 4 4 i
Sign Control Free Free Stop
Grade 2% 0% -2%
Volume (veh/h) 321 o 0 193 98 247
Peak Hour Factor 087 087 081 081 093 093
Hourly flow rate (vph) 369 0 0 238 105 268
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 369 607 369
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 369 607 369
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 100 77 61
cM capacity (veh/h) 1190 460 677
Direction, Lane# ~EB1 WB1 NB1 NB2 = = oo 0% e SABELA YOI AR B |
Volume Total 369 238 105 266
Volume Left 0 0 105 0
Volume Right 0 o) 0 266
cSH 1700 1700 460 677
Volume to Capacity 022 014 023 039
Queue Length 95th (ft) 0 0 22 47
Control Delay (s) 0.0 00 151 137
Lane LOS Cc B
Approach Delay (s) 0.0 0.0 141
Approach LOS B
Intersection Summary o e b R P AR R e e B AR, A |
Average Delay 54
Intersection Capacity Utilization 38.9% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

9: Hayden Ave & Waltham Street

2009 Existing PM

NN

Movement EBL EBR NBL NBT SBT SBR 1
Lane Configurations % i Y M M

Sign Control Stop Free Free

Grade 0% 2% 2%

Volume (veh/h) 101 467 145 660 590 47

Peak Hour Factor 093 093 093 093 095 095

Hourly flow rate (vph) 109 502 156
Pedestrians

Lane Width (ft)
Walking Speed (fUs)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol

None

1312 336 671

1312 335 6N

710 621 49

tC, single (s) 68 69 41

tC, 2 stage (s)

tF (s) 35 33 22

p0 queue free % 13 24 83

cM capacnty (veh/h) 124 661 916

Volume Total 109 502 156 355 355 414

Volume Left 109 0 156 0 0 0 0

Volume Right 0 502 0 0 0 0 49

cSH 124 661 916 1700 1700 1700 1700

Volume to Capacity 087 076 017 021 021 024 015

Queue Length 95th (ft) 137 176 15 0 0 0 0

Control Delay (s) 1157 256 97 00 00 00 00

Lane LOS F D A

Approach Delay (s) 416 1.8 0.0

Approach LOS E

', - | ! = - _‘.. g ,.;_"Q_',j'.-f'fl,. & -._. a. Ty - % \’ - % - T ‘-‘, _1

Average Delay 12.5

intersection Capacity Utilization 53.4% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

20: Shade Street & Spring Street

2009 Existing PM

2 T N A AR

Movement _EBL EBR NBL NBT SBT SBR 3

Lane Configurations w ) T

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 3 32 93 598 243 4

Peak Hour Factor 090 090 074 074 079 0.79

Hourly flow rate (vph) 3 36 126 808 308 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1370 310 313

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1370 310 313

tC, single (s) 64 62 41

tC, 2 stage (s)

tF (s) 35 33 22

p0 queue free % 98 95 90

¢cM capacity (veh/h) 145 730 1248

Direction.Lane# _ EB1 NB1 SB1 ¢ A e |

Volume Total 36 934 313

Volume Left 3 126 0

Volume Right 36 0 5

cSH 543 1248 1700

Volume to Capacity 0.07 010 0.18

Queue Length 95th (ft) 6 8 0

Control Delay (s) 12.1 25 00

Lane LOS B A

Approach Delay (s) 12.1 25 0.0

Approach LOS B

Intersection Summary S sis % » )

Average Delay 22

Intersection Capacity Utilization 63.0% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build AM
1: Concord Ave & Rte 2 EB Ramp

A NS

Lane Configurations | 4 4 d '
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 215 198 201 5 0 574
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 234 215 218 5 0 624
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 224 901 218

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 224 901 218
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 22 35 33
p0 queue free % 83 100 24
cM capacity (veh/h) 1345 255 821
Direction, Lane # mr D2 WEE WOZ 88 ¢ v TRy T S e
Volume Total 215 218 5 624
Volume Left 234 0 0 0 0
Volume Right 0 0 0 5 624

cSH 1345 1700 1700 1700 821

Volume to Capacity 0.17 013 013 000 0.76
Queue Length 95th (ft) 16 0 0 0 183

Controt Delay (s) 8.2 0.0 00 00 218
Lane LOS A C
Approach Delay (s) 43 0.0 21.8
Approach LOS C

¥

bl S B R R S e T e
Average Delay 12.0

Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15
P:\Pre-FY2008\9000\9307\SYNCHRO\February 2009\2014 No Build AM.sy7 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
2: Concord Ave & Spring Street

2014 No Build AM

20T BV S

Lane Configurations % Hd S b ] 4
Sign Control Stop Free Free
Grade 2% 0% -2%
Volume (veh/h) 176 589 179 121 292 711
Peak Hour Factor 090 090 0.77 077 094 094

Hourly flow rate (vph) 196 666 232 157 311 758
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1683 311 390
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1689 311 390
tC, single (s) 64 6.2 4.1
tC, 2 stage (s)

tF (s) 35 33 22
p0 queue free % 0 9 73
cM capacity (veh/h) 75 729 1169
Volume Total : 196 = 666

Volume Left 196 0

Volume Right 0 666

cSH 75 729

Volume to Capacity - 259 09

Queue Length 95th (ft) 473 308

Control Delay (s) 8408 39.5

Lane LOS F E

Approach Delay (s} 2215
Approach LOS F

'M' i SUTInaNY T S e Ty N o e R R |
Average Delay 83.5

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build AM
3: Patriot Way & Spring Street

S N r ANt Ay
Lane Configurations % T % 4 ' ] 1 % "
Sign Control Stop Stop Free Free
Grade 0% 0% 0% -2%
Volume (veh/h) 33 44 30 183 96 62 282 195 320 123 760 150
Peak Hour Factor 092 092 092 091 091 091 0.87 087 087 088 088 088
Hourly flow rate (vph) 36 48 33 201 105 68 324 224 368 140 864 170
Pedestrians 6 4 1
Lane Width (ft) 120 12.0 12.0
Walking Speed (ft/s) 40 40 4.0
Percent Blockage 0 0 0
Right turn fiare (veh)
Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2228 2479 956 2261 2380 412 1040 596
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2208 2479 956 2261 2380 412 1040 596

tC, single (s) 74 68 65 741 65 62 41 4.1

tC, 2 stage (s)

tF (s) 38 43 38 35 40 33 22 22

p0 queue free % 0 0 88 0 0 89 51 86

cM capacity (veh/h) 0 11 217 0 15 640 661 982

g!m !! - ,l- * - ,_I--. 13 ”E‘f ﬂ‘z‘m_;':.: “z l!Eg, !l! j‘{- m__x -'” 1;,- “ t\i'—:-’?'-"“‘?__g-— "~:'.L"‘::gj'<rﬁ
Volume Total 38 80 201 105 68 324 592 140 1034

Volume Left 36 0 20 0 0 324 0 140 0

Volume Right 0 33 0 0 68 0 368 0 170

cSH 0 17 0 15 640 661 1700 982 1700

Volume to Capacity Er 4.63 Er 7.03 011 049 035 014 0.61

Queue Length 95th (ft) Err Err Err Err 9 68 0 12 0

Control Delay (s) Em Err Em Er 113 156 00 93 00

Lane LOS F F F F B C A

Approach Deiay (s) Emr Err 5.5 1.1

Approach LOS F F

“m.m slm ; : r‘."'-'.'.‘_' TR RATAN e I RREL L P T s L D 'r‘i" ;-'_. T daE BB o h i 4 i J
Average Delay Ermr

intersection Capacity Utilization 91.6% ICU Levet of Service F

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build AM
4: 125 Spring Street & Spring Street

f\\fl:’

Lane Configurations W 4 T

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 0 12 23 267 1023 5
Peak Hour Factor 1.00 100 100 100 1.00 1.00
Hourly flow rate (vph) 0 12 23 267 1023 5
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None
Median storage veh)
Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1338 1026 1028
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1338 1026 1028
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)

tF (s) 3.5 3.3 22
p0 queue free % 100 96 97

cM capacity (veh/h) 163 285 676

Direction, Lane # ~~ ~ EB 1 NB 17 9!1,' S S I B L L S T x?.?‘.:,‘;:ﬂ
Volume Total 12 290 1028

Volume Left 0 23 0
Volume Right 12 0 5
cSH 285 676 1700

Volume to Capacity 0.04 003 0.60
Queue Length 95th (ft) 3 3 0

Control Delay (s) 18.2 1.2 0.0

Lane LOS C A

Approach Delay (s) 18.2 12 00

Approach LOS C

- — : : R Ty T s T oo e

Average Delay 0.4

Intersection Capacity Utilization 64.1% ICU Level of Service C

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build AM
5: Marrett Rd (Rte 2A) & Spring Street

- Ny ¢« TN/

t.ane Configurations [N 4 W

Sign Control Free Free Stop

Grade 0% 0% 0%
Volurne (veh/h) 287 578 509 398 118 128
Peak Hour Factor 091 091 094 094 092 0092
Hourly flow rate (vph) 315 635 541 423 128 139
Pedestrians 2

Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 953 2141 635
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 953 2141 635
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 22 35 33
p0 queue free % 25 0 71
cM capacity (veh/h) 720 13 478

rection, Lane # 1 EB1 WBT NBY o DT TS T

Volume Total 951 965 267

Volume Left 0 541 128

Volume Right 635 ¢ 139

cSH 1700 720 27

Volume to Capacity 056 075 995
Queue Length 95th (ft) 0 173 Err

Control Delay (s) 0.0 235 Err

Lane LOS C F

Approach Delay (s) 0.0 235 Err

Approach LOS F

Im“"m ey &m - m '._ PR g = ¥ o iw 5] : = 3 "'__12

Average Delay 1235.3

Intersection Capacity Utilization 124.2% ICU Level of Service H

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

2014 No Build AM

6. Marrett Rd (Rte 2A) & Bridge St

- £ * N ¢

—
Movement _EBT EBR WBL WBT NWL NWR =~ 7 oo o oy
Lane Configurations 4 4 W
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 405 0 0 812 30 25
Peak Hour Factor 100 100 100 1.00 100 1.00
Hourly flow rate (vph) 405 0] 0 812 30 25
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 405 1217 405
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 405 1217 405
tC, single (s) 4.1 64 62
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 100 85 96
cM capacnty (veh/h) 1154 200 646
Volume,Total
Volume Left 0
Volume Right 0 0 25
¢SH 1700 1700 291
Volume to Capacity 024 048 0.19
Queue Length 95th (ft) 0 0 17
Controi Delay (s) 00 00 202
Lane LOS C
Approach Delay (s) 0.0 0.0 202
Approach LOS C
’ R SR A SR S 08 oo P Fe 1, PR T B R A2 R W
Average Delay 0.9
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
7: Hayden Ave & Rte 2 WB On-Ramp

2014 No Build AM

- Y ¢ TN 7
Lane Configurations 4 r b 4
Sign Control Free Free Stop
Grade -2% 2% 0%
Volume (veh/h) 230 115 177 536 0 0
Peak Hour Factor 0.88 088 090 090 100 1.00
Hourly flow rate (vph) 261 131 197 596 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 392 1250 261
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 392 1250 261
tC, singie (s) 4.1 64 6.2
tC, 2 stage (s)
tF (s) 22 35 33
p0 queue free % 83 100 100
cM capacity (veh/h) 1166 159 777
E- g : .r.n*. "_':'_4‘"' W _E__" a—z “ f m_ gl - ;"a- '_'_.::_.-._,I-m,gwf;:ag*__-;_I-evra.}_-_t;-__'__.’.‘v '-1__'.'f,-i'-;-.._vl"rﬁ"'ﬂ:,';f?f,_';:E_‘I-'Ix_',:_;g:;.a.wg
Volume Total 261 131 197 596
Volume Left 0 0 197 0
Volume Right 0 13 0 0
cSH 1700 1700 1166 1700
Volume to Capacity 0.15 008 017 035
Queue Length 95th (ft) 0 0 15 0
Control Delay (s) 00 00 8.7 0.0
Lane LOS A
Approach Delay (s) 0.0 22
Approach LOS
lm._-rl'd‘ bﬂﬂ__s. lmm.-ni. BT LA T (Y SR T R R T Y Ty ATRESTY 0 G s i R L8 "“‘—?"'5'”3
Average Delay 1.4
Intersection Capacity Utilization 279.7% ICU Level of Service H
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
8. Hayden Ave & Rte 2 WB Off-Ramp

2014 No Build AM

- N TN,

Lane Configurations 4 4 ] 'l
Sign Control Free Free Stop
Grade 2% 0% -2%
Volume (veh/h) 128 0 0 478 503 548

Peak Hour Factor 087 087 081 081 093 093
Hourly flow rate (vph) 147 0 0 590 541 589
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 147 737 147
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 147 737 147
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 22 35 3.3
pO queue free % 100 0 35
¢M capacity (veh/h) 1435 386 900
Direction, Lane # _WB1 NBY NB2 = ol | S i
Volume Total 147 590 541 589

Volume Left 0 0 541 0

Volume Right 0 0 0 589

cSH 1700 1700 386 900

Volume to Capacity 009 035 140 065
Queue Length 95th (ft) 0 0 673 126

Control Delay (s) 00 00 2232 16.3

Lane LOS F Cc

Approach Delay (s) 00 00 1153

Approach LOS F

Intersection Summary =~ " R PTY T R '”r"°;?ﬁ3'ww‘*”a'”TE{““,_“,"E;
Average Delay 69.8

Intersection Capacity Utilization 253.6% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build AM
9: Hayden Ave & Waltham Street

)\.\Tl’_

Lane Configurations % r X M M

Sign Control Stop Free Free

Grade 0% 2% -2%
Volume (veh/h) 46 628 301 457 1044 178
Peak Hour Factor 093 093 093 093 095 095
Hourly flow rate (vph) 49 675 324 491 1099 187
Pedestrians 2 2

Lane Width (ft) 120 120
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2088 645 1286
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2088 645 1286
tC, single (s) 68 69 441
tC, 2 stage (s)

tF (s) 35 33 22
p0 queue free % 0 0 40

cM capacity (veh/h) 18 414 535

nlane# T EBY EB2 NB1 NBZ NB3 SBY SB2 = Gk styetaes 4060 |
Volume Total 49 675 324 246 246 733 554 ~
Volume Left 49 0 324 0 0 0 0
Volume Right 0 675 0 0 0 o 187
cSH 18 414 535 1700 1700 1700 1700

Volume to Capacity 276 163 060 0.14 014 043 033
Queue Length 95th (ft) 168 978 100 0 0 0 0
Control Delay (s) 42389 3184 215 00 00 00 00

Lane LOS F F C

Approach Delay (s) 381.3 8.5 0.0

Approach LOS F

Intersection Summary " i b YA T b b T i A A N e
Average Delay 100.2

intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

20: Shade Street & Spring Street

2014 No Build AM

AN 8t ] 4

Movement EBL EBR NBL NBT SBT SBR 3
Lane Configurations L qd T

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 6 60 29 187 1054 5
Peak Hour Factor 074 074 079 079 090 0.90
Hourly flow rate (vph) 8 81 37 237 111 6
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1484 1174 1177

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1484 1174 1177

tC, single (s) 64 62 41

tC, 2 stage (s)

tF (s) 35 33 22

p0 queue free % 94 65 94

cM capacity (veh/h) 129 234 594

m#‘ = 1 N! 1.;,') ”‘t ‘H';.\ -': i LT, ’L, : 2 fa j,_;",!
Volume Total 88 273 1177

Volume Left 8 37 0

Volume Right 81 0 6

cSH 218 594 1700

Volume to Capacity 041 0.06 0.69

Queue Length 95th (ft) 47 5 0

Control Delay (s) 326 23 00

Lane LOS D A

Approach Delay (s) 326 23 0.0

Approach LOS D

Intersection Summary ' T3 - o
Average Delay 2.3

intersection Capacity Utilization 66.5% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: Concord Ave & Rte 2 EB Ramp

2014 No Build PM

I U N
Lane Configurations | 4 L ] ' Fd
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 304 203 127 1 0 270
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 428 221 138 1 0 293
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 139 1215 138
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 139 1215 138
tC, single (8) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 3.3
p0 queue free % 70 100 68
cM capacity (veh/h) 1444 141 910
Direction;Lane # ~ EB1 EB2 WB1 WB2 SB¥ T T T mrny
Volume Total 428 221 138 1 293
Volume Left 428 0 0 0 0
Volume Right 0 0 0 1 293
cSH 1444 1700 1700 1700 910
Volume to Capacity 0.30 0.13 008 000 032
Queue Length 95th (ft) N 0 0 0 35
Control Delay (s) 85 00 0.0 0.0 108
Lane LOS A B
Approach Delay (s) 5.6 0.0 10.8
Approach LOS B
(TR S T e R N Ry ey
Average Delay 6.3
Intersection Capacity Utilization 35.2% ICU Level of Service A

Analysis Period (min)

15
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HCM Unsignalized Intersection Capacity Analysis
2: Concord Ave & Spring Street

2014 No Build PM

v Nt o2
Movement WBL WBR NBT NBR SBL SBT k|
Lane Configurations % Fd s % 4
Sign Control Stop Free Free
Grade 2% 0% -2%
Volume (veh/h) 126 271 507 368 220 320
Peak Hour Factor 093 093 086 086 088 0.88
Hourly flow rate (vph) 135 291 580 428 260 364
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1688 803 1017
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1688 803 1017
tC, single (s) 6.4 6.2 41
tC, 2 stage (s)
tF (s) 35 33 22
p0 queue free % 0 24 62
cM capacity (veh/h) 64 383 682
Direction, Lane# ~~ WB1 WB2 NB1 SB1 SB2 R |
Volume Total 135 291 1017 260 364 ;
Volume Left 135 0 0 260 0
Volume Right 0 291 428 0 1]
cSH 64 383 1700 682 1700
Volume to Capacity 213 076 060 038 0.21
Queue Length 95th (ft) 323 155 0 45 0
Controi Delay (s) 6610 388 00 135 0.0
Lane LOS F E B
Approach Delay (s) 236.2 0.0 56
Approach LOS F
Average Delay 50.5
Intersection Capacity Utilization 78.8% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build PM
3: Patriot Way & Spring Street

N Y,
Lane Configurations ] s % 4 fd % i % i
Sign Control Stop Stop Free Free
Grade 0% 0% 0% -2%
Volume (veh/h) 117 182 128 133 21 146 50 554 183 58 285 28
Peak Hour Factor 092 092 092 094 094 094 084 084 084 087 087 087

Hourly flow rate (vph) 127 198 139 141 22 155 60 660 218 67 328 32
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1422 1473 344 1586 1381 768 360 877
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1422 1473 344 1586 1381 768 360 877
tC, single (s) 7.2 6.6 6.3 74 6.5 6.2 4.1 4.1
tC, 2 stage (s)

tF (8) 36 41 34 35 40 33 2.2 22
p0 queue free % 0 0 80 0 82 61 95 91
cM capacity (veh/h) 53 108 690 0 126 403 1204 770
Direction, Lane #” "~ EB1 EB2 WB 1 WB2 WB3 NB1 NBZ SB1

Volume Total 127 337 141 22 155 60 877 67 360
Volume Left 127 0 141 0 0 60 0 67 0
Volume Right 0 139 0 0 155 0 218 0 32

cSH 53 165 0 126 403 1204 1700 770 1700

Volume to Capacity 238 204 Er 018 039 005 052 009 021
Queue Length 95th (ft) 323 656  Em 15 44 4 0 7 0

Control Delay (s) 795.5 532.8 Er 397 194 8.1 0.0 101 0.0

Lane LOS F F F E Cc A B

Approach Delay (s) 604.8 Err 0.5 1.6

Approach LOS F F

]mw MR s S -":‘Jk*:-"":;:'w ’_l S ST T I "'_w "ﬂ
Average Delay Emr

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

P:\Pre-FY2008\9000\9307\SYNCHRO\February 200912014 No Build PM.sy7 Synchro 6 Report

Page 3
Rizzo Associates



HCM Unsignalized Intersection Capacity Analysis 2014 No Build PM
4: 125 Spring Street & Spring Street
N

Movement EBL EBR NBL NBT SBT SBR = q
Lane Configurations Ly T
Sign Controi Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 5 24 8 807 346 2
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 5 24 8 807 348 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1170 347 348
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1170 347 348
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 35 33 22
pO queue free % 98 97 99
cM capacity (veh/h) 212 696 1211

ction, Lane#  EB1 NB1 SBY1 - - i, I ZTEB SRR Rt |
Volume Total 29 815 348
Volume Left 5 8 0
Volume Right 24 0 2
cSH 499 1211 1700
Volume to Capacity 0.06 001 020
Queue Length 95th (ft) 5 0 0
Control Delay (s) 127 02 0.0
Lane LOS B A
Approach Delay (s) 127 02 00
Approach LOS B
Intersection Summary > Aoty r P gL |
Average Delay 04
Intersection Capacity Utilization 58.8% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build PM
5: Marrett Rd (Rte 2A) & Spring Street

- N ¢ TN/

l g EET EBRE WBL WBT  NBL R B e o\ /o |
Lane Configurations 7S ) b

Sign Controt Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 488 217 135 238 376 439
Peak Hour Factor 092 092 086 086 092 092
Hourly flow rate (vph) 422 238 157 277 409 477
Pedestrians 2

Lane Width (ft) 12.0
Walking Speed (fts) 4.0
Percent Blockage 0

Right turn fiare (veh)

Median type None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 660 1132 542

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 660 1132 542
tC, singie () 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 35 33
p0 queue free % 83 0 12
cM capacity (veh/h) 927 187 542

‘Lane#  EB1 WB1 NBY T ‘“,.“""”"71"1“??WWW*W”P“V*F”"?-‘"!
Volume Total 658 434 888

Volume Left 0 157 409
Volume Right 236 0 477
cSH 1700 927 289

Volume to Capacity 039 0.7 3.07
Queue Length 95th (ft) 0 15 Ermr

Control Delay (s} 00 47 Em

Lane LOS A F

Approach Delay (s) 0.0 47 Emr

Approach LOS F

Intersection Summary T T T T ol LR . R TR R e fca e |
Average Delay 4481.0

Intersection Capacity Utilization 111.5% ICU Level of Service H

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

6: Marrett Rd (Rte 2A) & Bridge St

2014 No Build PM

—hﬂf‘—"\Q

Lane Configurations 4 4 W

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 782 o 0 358 4 5
Peak Hour Factor 1.00 100 100 100 1.00 1.00
Hourly flow rate (vph) 782 0 0 358 4 5
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 782 1140 782
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 782 1140 782
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)

tF (s) 22 38 33
pO queue free % 100 98 99
cM capacity (veh/h) 836 222 394
Direcfion; Lane #7577 BB WIS NW§ 52 SRt St s il O S ST Ry
Volume Total 782 358 9

Volume Left 0 0 4

Volume Right 0 0 5

cSH 1700 1700 293

Volume to Capacity 046 021 0.03

Queue Length 95th (ft) 0 0 2

Control Delay (s) 00 00 177

Lane LOS C

Approach Delay (s) 00 0.0 177

Approach LOS C

Average Delay 0.1

Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
7: Hayden Ave & Rte 2 WB On-Ramp

2014 No Build PM

- N ¢ TN/
Movement - EBT EBR WBL WBT NBL NBR 1
Lane Configurations 4 [d ] 4
Sign Control Free Free Stop
Grade -2% 2% 0%
Volume (veh/h) 333 427 232 250 0 0
Peak Hour Factor 082 082 089 0839 100 1.00
Hourly flow rate (vph) 406 521 261 281 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Maedian type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 927 1208 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unbiocked vol 927 1208 406
tC, single (s) 4.1 64 6.2
tC, 2 stage (s)
tF (8) 22 35 33
p0 queue free % 65 100 100
cM capacity (veh/h) 738 131 645
ction; Lane # 1 EB2 WB1 WB2 e S ol |
Volume Total 406 521 261 281
Volume Left 0 0 261 0
Volume Right 0 521 0 0
cSH 1700 1700 738 1700
Volume to Capacity 024 031 035 0.17
Queue Length 95th (ft) 0 0 40 0
Control Delay (s) 0.0 00 125 0.0
Lane LOS B
Approach Delay (s) 0.0 6.0
Approach LOS
i —— _— > - - |
Average Delay 2.2
Intersection Capacity Utilization 46.4% ICU Level of Service
Analysis Period (min) 15
P:\Pre-FY2008\9000\9307\SYNCHRO\February 200912014 No Build PM.sy7 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build PM
8: Hayden Ave & Rte 2 WB Off-Ramp

Lane Configurations 4 4 ] [
Sign Control Free Free Stop
Grade 2% 0% -2%
Volume (veh/h) 449 o 0 211 126 260
Peak Hour Factor 0.87 087 081 081 093 093
Hourly flow rate (vph) 516 0 0 260 135 280
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn fiare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 516 777 516
vC1, stage 1 conf vol

vC2, stage 2 conf vol ,
vCu, unblocked vol 516 777 516

tC, single (s) 41 64 6.2
tC, 2 stage (s)

tF (s) 22 35 33
p0 queue free % 100 63 50

cM capaccty (vehlh) 1050 366 559

Volumota;' " 518 260 135 280

Volume Left 0 0 135 0
Volume Right 0 0 o 280
cSH 1700 1700 366 559

Volume to Capacity 030 015 0.37 050
Queue Length 95th (ft) 0 0 42 69

Control Delay (s) 00 00 205 177
Lane LOS C C
Approach Delay (s) 60 00 188

Approach LOS C

_-,..q._.g-\t} j_& 1 c;_‘_!;:;._r-‘-lb- ~w@s v‘;;, ‘_r,cTag"‘

vm TR, . o, m “*"V:ﬂr ‘-"’"\" -'“'W s TR
R G s L RES S o s 3
ORI X

Average Delay 6. 5

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build PM
9: Hayden Ave & Waltham Street

A N 8 L/

Lane Configurations | ' Y M M

Sign Control Stop Free Free
Grade 0% 2% 2%
Volume (veh/h) 159 550 157 702 621 54
Peak Hour Factor 093 093 095 095 089 089
Hourly flow rate (vph) 171 591 165 739 698 61
Pedestrians

Lane Width (ft)

Walking Speed (f/s)

Percent Blockage

Right turn fiare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1428 379 758
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1428 379 758

tC, single (s) 6.8 69 41

tC, 2 stage (s)

tF (s) 35 33 22

p0 queue free % 0 4 81

cM capacity (veh/h) 101 619 849

sction, Lane# "~ EB1 EBZ N81 NB2' NBY SBY sB2 © - 0 o 0 %

Volume Total 171 591 165 369 369 465 293
Volume Left 171 0 165 0 0 0 0
Volume Right 0 591 0 0 0 a 61
cSH 101 619 849 1700 1700 1700 1700

Volume to Capacity 169 096 019 022 022 027 017
Queue Length 95th (ft) 337 332 18 0 0 0 0

Control Delay (s) 4208 519 103 00 00 00 00

Lane LOS F F B

Approach Delay (s) 134.6 1.9 0.0

Approach LOS F

Average Delay 43.0

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
20: Shade Street & Spring Street

2014 No Build PM

2 TN R

Lane Configurations % ) s

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 4 34 98 778 290 5

Peak Hour Factor 074 074 079 079 090 0.90

Hourly flow rate (vph) 5 46 124 985 322 6

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1558 325 328

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1558 325 328

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) 35 33 22

pO queue free % 95 94 90

cM capacity (veh/h) 111 716 1232

Volume Total 51 1109 328

Volume Left 5 124 0

Volume Right 46 0 6

cSH 456 1232 1700

Volume to Capacity 0.11 010 0.19

Queue Length 95th (ft) 9 8 0

Control Delay (s) 139 27 0.0

Lane LOS B A

Approach Delay (s) 138 27 00

Approach LOS B

I | ' i T Ty E R %

Average Delay 2.5

Intersection Capacity Utilization 75.3% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: Concord Ave & Rte 2 EB Ramp

2014 Build AM

—

I N N 4

Lane Configurations
Sign Control

Grade

Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

N 4+ + f ¥

Free Free Stop

0% 0% 0%
234 199 204 5 8 690
092 092 092 092 092 092
254 216 222 5 g 750

Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 227 947 222
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 227 947 222
tC, single (s) 41 64 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 81 96 8
cM capacity (veh/h) 1341 235 818
C Lane# rs WRESE T S T T N e |
Volume Total 254 216 222 5 759
Volume Left 254 0 0 0 9
Volume Right 0 0 0 5 750
cSH 1341 1700 1700 1700 795
Voiume to Capacity 0.19 013 013 000 095
Queue Length 95th (ft) 17 0 0 0 368
Control Delay (s) 83 00 00 00 445
Lane LOS A E
Approach Delay (s) 4.5 0.0 445
Approach LOS E
Intersection Sumn TR TR T A T e T Y TR |
Average Delay 24.6
Intersection Capacity Utilization 76.9% ICU Level of Service

Analysis Period (min)

15
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HCM Unsignalized Intersection Capacity Analysis
2: Concord Ave & Spring Street

2014 Build AM

"2 V.

Movement WBL WBR NBT NBR SBL SBT 3

Lane Configurations b ] r H ] 4

Sign Control Stop Free Free

Grade 2% 0% 2%

Volume (veh/h) 176 718 192 121 312 714

Peak Hour Factor 090 090 077 077 094 094

Hourly flow rate (vph) 196 798 249 157 332 760

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1751 328 406

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1751 328 406

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) 35 33 2.2

pO queue free % 0 0 71

cM capacity (veh/h) 67 713 1152

Direction, Lane # WBT1 WB2 NB1 S 8B =3

Volume Total 196 798 406 332 760

Volume Left 196 0 0 332 0

Volume Right 0 798 157 0 0

cSH 67 713 1700 1152 1700

Volume to Capacity 293 112 024 029 045

Queue Length 95th (ft) 495 584 0 30 0

Control Delay (s) 10006 937 00 94 00

Lane LOS F F A

Approach Delay (s) 272.2 00 29

Approach LOS F

i R— -~ g - O |

Average Delay 109.8

Intersection Capacity Utilization 68.6% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

2014 Build AM

3: Patriot Way & Spring Street
VARG NP T N B T
Movement ' EBL EBT EBR WBL WBT WBR' NBL NBT NBR SBL SBT SBR
Lane Configurations % T % 4 d % T % S
Sign Control Stop Stop Free Free"
Grade 0% 0% 0% -2%
Volume (veh/h) 45 85 53 183 228 62 414 195 320 123 760 216
Peak Hour Factor 092 092 092 091 091 091 087 087 087 088 088 088
Hourly flow rate (vph) 49 92 58 201 251 68 476 224 368 140 864 245
Pedestrians 6 4 1
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2641 2820 993 2612 2758 412 1115 596
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2641 2820 993 2612 2758 412 1115 596
tC, single (s) 74 68 65 71 65 62 41 41
tC, 2 stage (s)
tF (s) 38 43 36 35 40 33 22 22
p0 queue free % 0 0 78 0 0 89 23 86
cM capacity (veh/h) 0 3 263 0 4 640 620 982
Direction, Lane #  EB1 EB2 WBY WB2 WB3 NB1 NB2 SB1 SB2 = 0 i
Volume Total 49 150 201 251 68 476 592 140 1108
Volume Left 49 0 20 0 0 476 0 140 0
Volume Right 0 58 0 0 68 0 368 0 245
cSH 0 5 0 4 640 620 1700 982 1700
Volume to Capacity Er 32.91 Emr 6442 011 077 035 0.14 0.65
Queue Length 95th (ft) Ermr Err Ermr Emr 9 178 0 12 0
Control Delay (s) Ermr Err Err Er 113 274 0.0 9.3 0.0
Lane LOS F F F F B D A
Approach Delay (s) Em Emr 12.2 1.0
Approach LOS F F
RS ’ ST - - I - iy
Average Delay Err
Intersection Capacity Utilization 107.6% ICU Level of Service G

Analysis Period (min)

15
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HCM Unsignalized Intersection Capacity Analysis 2014 Build AM
4: 125 Spring Street & Spring Street
R R Y

Lane Configurations W 4 T

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 0. 12 23 279 1089 5

Peak Hour Factor 1.00 100 100 100 100 1.00

Hourly flow rate (vph) 0 12 23 279 1089 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1416 1092 1094

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1416 1092 1094

tC, single (s) 64 62 41

tC, 2 stage (s)

tF (s) 35 33 22

p0 queue free % 100 95 96

cM capacity (veh/h) 146 261 638

Direction,Lane# _ EB1 NBY SBY o = ) AR |

Volume Total ‘ 12 302 1094 '

Volume Left 0 23 0

Volume Right 12 0 5

c¢SH 261 638 1700

Volumeto Capacity @ 0.05 0.04 0.64

Queue Length 95th (ft) 4 3 0

Controi Delay (s) 19.5 13 00

Lane LOS C A

Approach Delay (s) 19.5 13 0.0

Approach LOS C

Intersection Summary A |

Average Delay 04

Intersection Capacity Utilization 67.6% ICU Level of Service

Analysis Period (min) 15

P:\Pre-FY2008\9000\9307\SYNCHRO\February 200912014 Build AM (High).sy7 Synchro 6 Report
Page 4

Rizzo Associates



HCM Unsignalized intersection Capacity Analysis

5: Marrett Rd (Rte 2A) & Spring Street

2014 Build AM

- N TN

Lane Configurations S d W
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 287 611 542 398 126 132
Peak Hour Factor 091 091 094 094 092 092

Hourly flow rate (vph) 315 671 577

423 137 143

Pedestrians 2

Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 989 2230 653
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 989 2230 653
tC, single (s) 41 64 6.2
tC, 2 stage (s)

tF (s) 2.2 35 33
p0 queue free % 17 0 69
cM capacity (veh/h) 698 8 466
Direcion; Lai #7. 17 EBY. W N Ym0 I wmuianro s e e S e s Ty
Volume Total 987 1000 280

Volume Left 0 577 137

Volume Right 671 0 143

cSH 1700 698 16

Volume to Capacity 0.58 0.83 17.05
Queue Length 95th (ft) 0 224 Err

Control Delay (s) 00 31.0 Emr

Lane LOS D F

Approach Delay (s) 0.0 310 Err

Approach LOS F

intersection Summary ~ . T AR e R I R T S s A |
Average Delay 1250.5

Iintersection Capacity Utilization 128.8% ICU Level of Service H

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
6: Marrett Rd (Rte 2A) & Bridge St

2014 Build AM

-+ - £ ¥ N <

Lane Configurations 4 4 W
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 419 0 0 845 30 25
Peak Hour Factor 1.00 100 100 100 1.00 1.00

Hourly flow rate (vph) 419 0 0 845 30 25
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type ‘ : None
Median storage veh)

Upstream signai (ft)

pX, platoon unblocked

vC, conflicting volume 419 1264 419
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 419 1264 419
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) ; 2.2 35 33
p0 queue free % 100 84 96
cM capacity (veh/h) 1140 187 634
Volume Total 418 845 55 :

Volume Left 0 0 30

Volume Right 1] 0 25

cSH 1700 1700 275

Volume to Capacity 025 050 020
Queue Length 95th (ft) 0 0 18

Control Delay (s) 0.0 0.0 213
Lane LOS C
Approach Delay (s) 0.0 00 213
Approach LOS C
Average Delay 0.9
Intersection Capacity Utilization 54.5% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 Build AM
7: Hayden Ave & Rte 2 WB On-Ramp

¢ YN 7

—

Movement ~ EBT EBR WBL WBT NBL NBR 3
Lane Configurations 4 ' | 4

Sign Control Free Free Stop

Grade 2% 2% 0%

Volume (veh/h) 245 141 177 668 0 0

Peak Hour Factor 088 088 090 090 100 1.00

Hourly flow rate (vph) 278
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn fiare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

160 197 742 0 0

None
439 1414 278
439 1414 278
4.1 6.4 6.2
2.2 3.5 33
82 100 100
1121 125 760

Direction, Lane # ~ ~ EB1. EB2 WB1 WB2 ' T oo T

Volume Total 278
Volume Left 0
Volume Right 0
cSH 1700
Volume to Capacity 0.16

160 197 742
0 197 0
160 0 0
1700 1121 1700
0.09 0.18 044

Queue Length 95th (ft) 0 0 16 0

Controt Delay (s) 00 00 89 00

Lane LOS A

Approach Delay (s) 0.0 1.9

Approach LOS

Intersaction St AT R R S e T T I T T R Y
Average Delay 13

Intersection Capacity Utilization 281.6% ICU Level of Service H

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
8: Hayden Ave & Rte 2 WB Off-Ramp

2014 Build AM

—- Y ¥ T N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 4 ] o
Sign Control Free Free Stop
Grade 2% 0% -2%
Volume (veh/h) 143 0 0 528 586 548
Peak Hour Factor 0.87 087 081 081 093 093
Hourly flow rate (vph) 164 0 0 652 630 589
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 164 816 164
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 164 816 164
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
pO queue free % 100 0 33
cM capacity (veh/h) 1414 347 880
Direction, Lane # EB1T WB1 NBYf NB2 e T S =73
Volume Total 164 652 630 589
Volume Left 0 0 630 0
Volume Right 0 0 0 589
cSH 1700 1700 347 880
Volume to Capacity 010 038 182 067
Queue Length 95th (ft) 0 0 1029 133
Control Delay (s) 0.0 0.0 4049 17.0
Lane LOS F C
Approach Delay (s) 0.0 0.0 2175
Approach LOS F
Intersection Summary 2% : .|
Average Delay 130.3
Intersection Capacity Utilization 251.8% ICU Level of Service
Analysis Period (min) 15
P:\Pre-FY2008\9000\9307\SYNCHRO\February 2009\2014 Build AM (High).sy7 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis

2014 Build AM

9: Hayden Ave & Waltham Street
2N 8 4/
Lane Configurations % ' XY M
Sign Control Stop Free Free
Grade 0% 2% 2%
Volume (veh/h) 57 632 318 457 1044 211
Peak Hour Factor 093 093 093 093 095 095
Hourly flow rate (vph) 61 680 342 491 1099 222
Pedestrians 2 2
Lane Width (ft) 120 120
Walking Speed (ft/s) 40 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2142 663 1321
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2142 663 1321
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 35 33 2.2
p0 queue free % 0 0 34
cM capacity (veh/h) 14 403 519
Direction, Lane # *~ ~ EB1 EB2 NB1 NB2 NB3 SBY 882 s
Volume Total 61 680 342 246 246 733 588
Volume Left 61 0 342 0 0 0 0
Volume Right 0 680 0 0 0 0 222
cSH 14 403 519 1700 1700 1700 1700
Volume to Capacity 431 168 066 0.14 014 043 035
Queue Length 95th (ft) Er 1019 119 0 0 0 0
Control Delay (s) Er 3426 243 00 00 00 00
Lane LOS F F C
Approach Delay (s) 11415 10.0 0.0
Approach LOS F
l, x: s . . AT W —-{—l-:._\-_ !:-!
Average Delay 295.0
Intersection Capacity Utilization 81.6% ICU Levei of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

20: Shade Street & SpriLq Street

2014 Build AM

R N

Movement EBL EBR NBL NBT SBT SBR - |
Lane Configurations w 4 T
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 6 60 29 199 1120 5
Peak Hour Factor 074 074 079 079 090 0.90
Hourly flow rate (vph) 8 81 37 252 1244 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1573 1247 1250
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1573 1247 1250
tC, single (s) 6.4 62 441
tC, 2 stage (s)
tF (s) 35 33 22
p0 queue free % 93 62 93
cM capacity (veh/h) 113 212 557

lane#  EB1 NB1 SBY SR SR S b AR |
Volume Total 88 289 1250
Volume Left 8 37 0
Volurme Right 81 0] 6
cSH 196 557 1700
Volume to Capacity 045 007 0.74
Queue Length 95th (ft) 54 5 0
Control Delay (s) 378 23 0.0
Lane LOS E A
Approach Delay (s) 78 23 0.0
Approach LOS E
Intersection Summary =4k g L 3 e 4
Average Delay 25
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
P:\Pre-FY2008\9000\9307\SYNCHRO\February 20092014 Build AM (High).sy7 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis 2014 Build PM

1: Concord Ave & Rte 2 EB Ramp

A, v AN S
Lane Configurations % 4 4 r W
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 469 206 128 1 6 303
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 510 224 139 1 7 329
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 140 1383 139
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 140 1383 139
tC, single (s) 4.1 64 6.2
tC, 2 stage (s)
tF (s) 22 356 33
p0 queue free % 65 94 64
cM capacity (veh/h) 1443 103 909

Direction; Lane # ™ " EB1 EB2'WB1"WB2 SBY 7T T T T T G |

Volume Total 510 224 139 1 336

Volume Left 510 0 0 0 7

Volume Right 0 o 0 1 329

cSH 1443 1700 1700 1700 789

Volume to Capacity 035 013 008 000 043

Queue Length 95th (ft) 40 0 0 0 54

Control Delay (s) 89 00 0.0 0.0 129

Lane LOS A B

Approach Delay (s) 6.1 0.0 12.9

Approach LOS B

Intersect on Summary e et R e s L T R S R A T T RN L ‘-.""”;f,‘i""j

Average Delay 7.3

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 Build PM
2: Concord Ave & Spring Street

PN TN

Lane Configurations % ol S ] 4
Sign Control Stop Free Free
Grade 2% 0% -2%
Volume (veh/h) 126 305 511 368 307 332
Peak Hour Factor 093 093 086 086 088 0.88
Hourly flow rate (vph) 135 328 594 428 349 377
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, confilicting volume 1883 808 1022
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1883 808 1022
tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 35 33 2.2

pO queue free % 0 14 49

cM capacity (veh/h) 38 381 679

Direction, Lane # WB1 WB2 NB1 SB1 SB2 Sl S P A5 |
Volume Total 135 328 1022 349 377

Volume Left 135 0 0 349 0

Volume Right 0 328 428 0 0

cSH 38 381 1700 679 1700

Volume to Capacity 358 086 060 051 022
Queue Length 95th (ft) Err 207 0 74 0

Control Delay (s) Er 514 0.0 158 0.0

Lane LOS F F Cc

Approach Delay (s)  2959.5 0.0 7.6

Approach LOS F

| — - e e — P— ey
Average Delay 622.6

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15
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HCM Unsignalized intersection Capacity Analysis
3: Patriot Way & Spring Street

2014 Build PM

AN U N RV T 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT 'NBR SBL SBT SBR
Lane Configurations L T b1 4 [ X T % s
Sign Control Stop Stop Free Free
Grade 0% 0% 0% -2%
Volume (veh/h) 162 347 218 133 60 146 88 554 183 58 285 48
Peak Hour Factor 092 092 092 094 094 094 084 0.84 084 087 087 087
Hourly flow rate (vph) 176 377 237 1M 64 155 105 660 218 67 328 55
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, confiicting volume 1545 1575 355 1864 1494 768 383 877
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1545 1575 355 1864 1494 768 383 877
tC, single (s) 7.2 66 63 71 65 62 41 41
tC, 2 stage (s)
tF (s) 36 41 34 35 40 33 22 2.2
p0 queue free % 0 0 65 0 38 61 91 91
cM capacity (veh/h) 25 89 680 0 103 403 1181 770

\Lane# ~~ EB1 EBZ WE1 WB2 WB3 NB{ NB2 sB1 S8B2 7
Volume Total 176 614 141 64 155 105 877 67 383
Volume Left 176 0 1M 0 0 105 0 67 0
Volume Right 0 237 0 0 155 0 218 0 55
cSH 25 135 0 103 403 1181 1700 770 1700
Volume to Capacity 7.00 456 Er 062 039 009 052 009 023
Queue Length 95th (ft) Em Err Emr 76 44 7 0 7 0
Controi Delay (s) Em Er Emr 851 194 83 00 101 0.0
Lane LOS F F F F C A B
Approach Delay (s) Emr Em 0.9 1.5
Approach LOS F F
Average Delay Err
Intersection Capacity Utilization 95.9% ICU Level of Service F
Analysis Period (min) 15
P-\Pre-FY2008\9000\9307\SYNCHRO\February 2009\2014 Build PM (High).sy7 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
4: 125 Spring Street & Spring Street

2014 Build PM

R 2 N B R
Lane Configurations L ) T
Sign Control Stop Free Free
Grade 0% 0% 0%

Volume (veh/h)

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol

5 24 8 852 366 2
1.00 100 1.00 100 1.00 1.00
5 24 8 852 366 2

None

1235 367 368

1235 367 368

tC, single (s) 64 62 4.1

tC, 2 stage (s)

tF (s) 36 33 22

p0 queue free % 97 96 99

cM capacity (veh/h) 193 678 1131

Direction, Lane# - EB1 NBT SBY = . 2

Volume Total 29 860 368 :

Volume Left 5 8 0

Volume Right 24 0 2

cSH 474 1191 1700

Volume to Capacity 006 001 022

Queue Length 95th (ft) 5 1 0

Control Delay (s) 13.1 02 0.0

Lane LOS B A

Approach Delay (s) 13.1 02 00

Approach LOS B

Inte 3 ST B k|

Average Delay 0.4

intersection Capacity Utilization 61.2% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
5: Marrett Rd (Rte 2A) & Spring Street

2014 Build PM

- N ¥ TN/
Lane Configurations S 4 ¥
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 388 227 145 238 406 454
Peak Hour Factor 092 092 086 086 092 092
Hourly flow rate (vph) 422 247 169 277 441 493
Pedestrians 2
Lane Width (ft) 12.0
Walking Speed (ft/s) 40
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 670 1161 547
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 670 1161 547
tC, single (s) 4.1 64 6.2
tC, 2 stage (s)
tF (s) 2.2 35 33
p0 queue free % 82 0 8
cM capacity (veh/h) 918 177 538

nlane#  EB1 WB1 NBT ~— T R R R e o Sl o AR T bl P |

Volume Total 668 445 935
Volume Left 0 169 441
Volume Right 247 0 493
cSH 1700 918 274
Volume to Capacity 0.39 0.18 341
Queue Length 95th (ft) 0 17 Err
Control Delay (s) 00 50 Err
Lane LOS A F
Approach Delay (s) 0.0 5.0 Err
Approach LOS F
'm.m &m _!n’ ‘ A T T Rl " .--:r:,frkg,f Lyt B0 Lo v Wigh e b A3 B SRS LY Ty .., v, '._:_:"_*_ﬁl.r:-'-m
Average Delay 4563.7
Intersection Capacity Utilization 115.2% ICU Level of Service H
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 Build PM
6: Marrett Rd (Rte 2A) & Bridge St

—h—xf*_‘\Q.

Lane Configurations 4 4 b

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 842 o 0 368 4 5
Peak Hour Factor 1.00 1.00 1.00 100 100 1.00
Hourly flow rate (vph) 842 0 0 368 4 5
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, ptatoon unblocked

vC, conflicting volume 842 1210 842
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 842 1210 842

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 22 35 33

p0 queue free % 100 98 99

cM capagcity (veh/h) , 794 202 364

Divotlian; Lane #:-32~ EBY WBLE: NW 707 0 S0 TV arB Boiall 8T i8as eip s g
Volurne Total ; 842 368 9 ‘
Volume Left 0 0 4

Volume Right 1] 0 5

cSH 1700 1700 268

Volume to Capacity 050 022 0.03
Queue Length 95th (ft) 0 0 3

Control Delay (s) 00 0.0 189

Lane LOS C

Approach Delay (s) 00 0.0 189

Approach LOS C

Average Delay 0.1

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 Build PM
7: Hayden Ave & Rte 2 WB On-Ramp
- N ¢« TN 7
Movement " EBT _EBR WBL WBT NBL NBR " Ty
Lane Configurations 4 ' ] 4
Sign Control Free Free Stop
Grade -2% 2% 0%
Volume (veh/h) 393 532 232 289 0 0
Peak Hour Factor 0.82 082 089 089 1.00 1.00
Hourly flow rate (vph) 479 649 261 325 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1128 1325 479
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1128 1325 479
tC, single (s) 41 64 6.2
tC, 2 stage (s)
tF (s) 22 38 33
pO queue free % 58 100 100
cM capacity (veh/h) 619 99 586
Directon, Lane #" " EB1" B2 WB ¥ WB2" [T TN N T I
Volume Total 479 649 261 325
Volume Left 0 0 261 0
Volume Right 0 649 0 0
cSH 1700 1700 619 1700
Volume to Capacity 028 038 042 0.19
Queue Length 95th (ft) 0 0 52 0
Control Delay (s) 00 00 150 00
Lane LOS B
Approach Delay (s) 0.0 6.7
Approach LOS
| T rarees . — AP R s R PRI |
Average Delay 23
Intersection Capacity Utilization 52.5% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Ca

8. Hayden Ave & Rte 2 WB Off-Ramp

pacity Analysis

2014 Build PM

— Y ¢ TN
Movement EBT EBR WBL WBT NBL NBR .
Lane Configurations 4 4 b1 d
Sign Control Free Free Stop
Grade 2% 0% -2%
Volume (veh/h) 509 0 0 228 150 260
Peak Hour Factor 087 087 081 0.81 0093 0.93
Hourly flow rate (vph) 585 0 0 279 161 280
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 585 864 585
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 585 864 585
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 358 33
p0 queue free % 100 50 45
cM capacity (veh/h) 990 325 511

Lane# =~ EB1 WB1 NBY L TR i A T

Volume Total ' 585 279 161 280
Volume Left 0 0 161 0
Volume Right 0 0 0 280
cSH 1700 1700 325 511
Volume to Capacity 034 016 050 055
Queue Length 95th (ft) 0] 0 66 81
Control Delay (s) 0.0 00 265 202
Lane LOS D C
Approach Delay (s) 0.0 006 225
Approach LOS C
| Sun oo -
Average Delay 7.6
Intersection Capacity Utilization 52.5% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2014 Build PM
9: Hayden Ave & Waltham Street
N N
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations N ¥ Y MM
Sign Control Stop Free Free
Grade 0% 2% -2%
Volume (veh/h) 204 565 162 702 621 64
Peak Hour Factor 093 093 095 095 089 0.89
Hourly flow rate (vph) 219 608 171 739 698 72
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1444 ags 770
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1444 385 770
{C, single (s) 68 69 41
tC, 2 stage (s)
tF (s) 35 33 22
p0 queue free % 0 1 80
cM capacity (veh/h) 98 613 841
ton Lane#  EB1 EB2 NB1 NBZ NB3I SB1 SB2 ' emaE TN

Volume Total 219 171 369 369 465 304

Volume Left 219 0 1M 0 0 0 0

Volume Right 0 608 0 0 0 o 72

cSH 98 613 841 1700 1700 1700 1700

Volume to Capacity 224 099 020 022 022 027 0.18

Queue Length 95th (ft) 486 368 19 0 0 0 0

Control Delay (s) 6602 599 104 00 00 00 0.0

Lane LOS F F B

Approach Delay (s) 2191 19 0.0

Approach LOS F

Average Delay 73.0

intersection Capacity Utilization 60.9% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
20: Shade Street & Spring Street

2014 Build PM

2NN ot 4
Movement EBL EBR NBL NBT SBT SBR 3
Lane Configurations 4 b
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 4 34 98 823 310 5
Peak Hour Factor 074 074 079 079 090 0.90
Hourly flow rate (vph) 5 46 124 1042 344 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1637 347 350
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1637 347 350
tC, single (s) 64 62 41
tC, 2 stage (s)
tF (s) 35 33 22
p0 queue free % 95 93 90
cM capacity (veh/h) 99 696 1209
Direction, Lane # EB1 NB1 SB1. Y O S P T T Y T S RS
Volume Total 51 1166 350
Volume Left 5 124 0
Volume Right 46 0 6
c¢SH 426 1209 1700
Volume to Capacity 012 010 0.21
Queue Length 95th (ft) 10 9 0
Control Delay (s) 146 29 0.0
Lane LOS B A
Approach Delay (s) 146 29 00
Approach L.OS B
Intersection Summary T e T T W PR TR THe T R & |
Average Delay 2.6
Intersection Capacity Utilization 78.7% ICU Level! of Service
Analysis Period (min) 15
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Appendix C

Signal Warrant Analysis



- SIGNAL WARRANT WORKSHEET
WARRANT 2 (FOUR HOUR VOLUME) & WARRANT 3 (PEAK HOUR VOLUME)

Project Name: Lexington Technology Park Project No: 127-3679-09001
Location: Lexington, MA ) Data Source: .
Complied By: Nathan Brackett Date: 3109

L) L)

2003 Edition  Figyre 4C-1. Warrant 2, Four-Hour Vehlcular Volume

500
3 N\ 2ORMDRE LANES & ? OR MDRE LANES Hour | Stwt | Sumor
:I.: 400 \ s Volume | Volume
2 \ \ 2 OR MORE LANES & 1 LANE ’ 14 315 |35
e LR ' ! Am| 13
g§ 300 <. - 1LANE & 1LANE Sam 137 | 37
b SN T~ el 023 [ 327
N .
g 2 200 ' et \ 2 } 8
z3 ~ ~ , Sloom F6Y {413
g 100 P~ :;;5 Warrant 2 Met?
g YES | NO.
300 400 500 600 700 800 900 1000 1160 1200 1300 1400 Q . U
MAJOR SREET-TOTAL OF BOTH APPROACHES-
VEHICLES PER HOUR (VPH)
*Note: 115 vph applies as the lower threshald voluime for a minor-strest
approach with two or more lanes and 80 vph applles as the lowsr
threshold volume for 2 minor-street approach with. onw lane.
2003 Edition Figure 4C-3. Warrant 3, Peak Hour
o 00— Major | Winor
g ‘ Hour | Street | Strest
z % ™S \‘ 2 OR MORE LANES & 2 OR MORE LANES Ty Yolams
77 N o O N ol L E
1Y ™~ ~ 2 OR MORE JANES & 1 LANE »
EL ~ ~ i\ . iME - Warrant 3 Met?
xl iy T~ 1t 1L -
%% 200 \~\\\\\ (ves)| no (aIRoLE)
> ' N . \* 450 . .
§ 100 ] — *100
g

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

MAJOR SREET-TOTAL OF BOTH APPROACHES-
VEHICLES PER HOUR (VPH)
*Note: 150 vph appiles as the lower threshold volume for a minor-street

approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minorstrest approach with one tane.

M
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SIGNAL WARRANT WORKSHEET

WARRANT 2 (FOUR HOUR VOLUME) & WARRANT 3 (PEAK HOUR VOLUME)

Project Name: Lexington Technotogy Park Project No: 127-3679-09001
Location: Lexington, MA ' Data Source:
Compiled By: Nathan Brackett Date: 21l 6o

' L4

2003 Edilon  Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume

500
g } OR MDRE LANES & 2 OR MBRE LANES vour | oor | St
é 400 \ ° Volume | Volume
! R MORE LANES & 1 LA L R E '
lﬁé \ \ ,20 ORE LAN ‘3.1 lmz 1< 1035 i
gs 300 \\\‘ \\ 1 LANE &1 LANE -9 144 1396
2y e U5 em] (S5 24
gé 200 — ] , 5ol 907 439
‘é 100 - :gs Warrant 2 Met?
]
= YES |(NO
300 406 500 600 700 800 900 1000 1100 1200 1300 1400 Q
MAJOR SREET-TOTAL OF BOTH APPROACHES-
VEHICLES PER HOUR (VPH)
“Nots: 115 vph applles as the lower threshold volume fora minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-strest approach with one lane.
2003 Edition Figure 4C-3. Warrant 3, Peak Hour
o 800 : Siaioe T i
% . Hour | Street Strest
z 5 N N 2 OR MORE LANES & 2 OR MORE LANES Yolume | Yo
.:é wo | S N L 1 | | Bam [1M41 1276
~ ™ 2 OR MORE LANSS & 1 LANE
Eﬁ 300 \\‘\\ \\‘\ - I!.ANEIL TTANE Warrant 3 Met?
§§ 200 ~ T T Yes) no |
2 r— ] "150
& 100 B— “100
3
¥

" ;-& 'TETRA TECH RIZZO

400 500 €00 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

MAJOR SREET-TOTAL OF BOTH APPROACHES-
VEHICLES PER HOUR (VPH)
*Note: 150 vph applies as the lower threshold volume for a minor-street

approach with two or mors lanes and 100 vph applies as the lower
threshold voluma for a minor-street approach with one fane.
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- SIGNAL WARRANT WORKSHEET -

WARRANT 2 (FOUR HOUR VOLUME) & WARRANT 3 (PEAK HOUR VOLUME)

Project Name: Lexington Technology Park Project No: 127-3679-09001
Location: Lexington, MA ' Data Source: g
Complled By: Nathan Brackett Date: AR

2003 Edition  Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume

50 .
; N 2ORMORE LANES & b OR MDRE LANES Hou | molor | Minoe
5 4w \ . Volume | Volume
< \ \ 2 OR MORE LANES & 1 LA'NE
Eg ‘300 \\\‘ \\ 1 ulue & 1LANE
; 7 ‘ \ '
i §§ 200 : \\\\\\
| ﬁ b ' - = ms Warrant 2 Met?
g YES | NO R
300 400 500 600 700 800 900 1000 1100 1200 1300 1400
MAJOR SREET-TOTAL OF BOTH APPROACHES-
VEHICLES PER HOUR (VPH)
“Nate: 115 vph applies as the lower threshold voiums for a minorstrest
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.
! 2003 Edition Figure 4C-3. Warrant 3, Peak Hour
g 600 Major | Minor
3 . Hour | Strest | Street
g > NN OR MORE LANLS & 2 OR MORE LANES| e
2 3 q
) ES w0 | N \\ \\ | | P <9 12028 | 656
i € T ~ N 2 OR MORE LANES & 1 LANE A
| : E% 300 \\ \\ :\‘\ ; l'J\NEll - LA'NE Warrant 3 Met?
: o . :
! % § 200 \\\ M e e YESY NO | raun
£ =

L 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

[ MAJOR SREET-TOTAL OF BOTH APPROACHES-
: VEHICLES PER HOUR (VPH)
‘ . *Note: 150 vph applies as the fower threshold volume for a minor-street

approach with two or more fanes and 100 vph applles as the lower
threshold volume for a minor-street approach with one lans.
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PRECISION

D ATA .
N/S: Spring Street INDUSTRIES, LLC File Name : 91812A
. RO.Box 301 Bedin, MA 01503 .
E/W: Hayden Avenue/ Patriot Way Offce 5064813008 Fa Som 451234 Site Code : 36790900
. . t 21
City/State: Lexington, MA Start Date :2/4/2009
Client: Tetra Tech Rizzo/ E. Fellinger PageNo :1
Groups Printed- Cars - Heavy Vehicles
Spring Street Hayden Avenus Spring Street Patriot Way
From North From East From South From West
Start Time Right | Thru [ Left Right | Thru | LeRt Right | Thru | Left Right | Thru | Left int. Total |
07:00 AM 10 61 9 6 4 22 18 28 21 3 1 0 183
07:15 AM 10 87 11 10 7 34 39 38 17 2 3 1 259
07:30 AM 4 135 15 10 5 41 39 28 19 1 1 1 297
07:45 AM 11 181 30 10 5 46 56 29 18 1 .2 4 393
Total 35 464 65 36 21 143 152 121 75 7 7 8 1132
08:00 AM 13 178 20 15 12 54 77 44 16 3 2 3 437
08:15 AM 9 126 27 19 7 52 49 41 15 4 3 2 354
08:30 AM 6 163 30 16 6 83 70 34 18 4 4 2 414
08:45 AM 8 148 34 10 11 49 92 46 20 4 4 3 429
Total 38 615 111 60 36 218 288 165 67 15 13 10 1634
Grand Total 71 1079 178 96 57 361 440 288 142 22 20 16 2766
Apprch % 54 81.4 133 18.7 111 70.2 50.7 329 16.4 37.9 345 276
Total % 28 39 6.4 35 2.1 13.1 15.9 10.3 5.1 0.8 0.7 0.6
Cars 67 1071 170 53] 55 354 429 281 134 16 14 14 2696
% Cars 94.4 99.3 96.6 94.8 06.5 98.1 97.5 98.3 94.4 727 70 87.5 975
Heavy Vehicles 4 8 6 [ 2 7 11 5 8 <] [ 2 70
% Heavy Vehicles 56 0.7 34 5.2 3.5 1.9 2.5 1.7 58 27.3 30 12.5 25
Spring Strest Hayden Avenue Spring Street Patriot Way
Ti Right | T:m Nor\?‘oﬂ | Total |  Right | T::T Ea:tsn ] Total I T';m 50"!2« I Tots! 1 T:mmT weL’:ﬂ | Total | Int. Total |
Start Time . .
PeakHowAnalydaan?mmAM%oo"é:ﬁAM-%1d 2 hop. Rt oo ont FopTor
Paak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 13 178 20 211 15 12 54 81 7 44 16 137 3 2 3 a 437
08:15 AM 9 126 27 1682 19 7 52 78 49 41 15 106 4 3 2 9 354
08:30 AM 6 183 30 199 16 6 63 85 70 34 16 120 4 4 2 10 414
08:45 AM 8 148 34 180 10 11 49 70 92 48 20 158 4 4 3 11 429
Total Volume 38 815 11 762| 60 36 218 314 288 165 &7 520 15 13 10 38 1634
% App. Total 47 80.7 146 19.1 115 694 554 31.7 129 385 342 263
PHF| 692 864 .816 903| 789 750 865 924 783 897 838 823| 938 813 833 .864 938
Cars 32 613 108 753 58 34 214 306 283 162 62 507 11 9 8 28 1504
%Cars| 889 99.7 973 988 96.7 944 982 975f 983 982 925 975| 733 69.2 800 73.7 97.6
Heavy Vehicles 4 2 3 9 2 .2 4 8 5 3 5 13 4 4 2 10 40
% Heavy Vohicles { 11.1 03 27 1.2 33 56 18 25 1.7 1.8 75 25] 267 308 200 26.3 24
Erom No/a Feon €osh from S0t From Conr
Spr\mssi‘ H’“%‘*’“M S prvs ST (‘”'J“’ck Loy
6,@} <15 b 3 (;) 5 56 L‘ l

18

(oogm

BEARE

372

(oves) 1.07) = BEAL

2



PRECISION

D ATA
N/S: Spring Street 'ND:"‘SLR’:S&C . File Name : 91812AA
. PO Bax 31 . 01503 .
E/W: Hayden Avenue/ Patriot Way Offce:s08 421 3099 {a:ps;:fmm Site Code : 36790900
- . 3 A {4 Lom
City/State: Lexington, MA o Start Date : 2/4/2009
Client: Tetra Tech Rizzo/ E. Fellinger PageNo :1
Groups Printed- Cars - Heavy Vehicles
Spring Street Hayden Avenue Spring Street Patrict Way
From North From East From South From West
Start Time | Right | Thru | Left Right | Thru | Left Right | Thru | Left Right | Thru | Left int Total |
04:00 PM 2 48 6 22 2 18 19 48 3 8 9 5 189
04:156 PM 1 30 5 20 1 18 27 62 1 7 13 6 191
04:30 PM 1 38 3 18 2 20 22 62 0 16 19 4 205
04:45 PM 3 42 5 25 3 22 28 78 0 10 8 3 227
Total 7 156 19 85 8 79 96 250 4 41 49 18 812
05:00 PM 0 53 11 31 1 24 K3 77 1 13 17 12 271
05:15 PM 0 57 13 26 3 28 33 - 92 3 6 7 10 278
06:30 PM 0 65 8 28 0 44 3 86 1 10 10 12 293
05:45 PM 1 58 7 30 2 21 33 78 0 5 12 7 254
Total 1 233 39 113 6 117 128 333 5 34 486 41 1096
Grand Total 8 389 58 198 14 198 224 583 9 75 95 59 1908
Apprch % 1.8 85.5 12.7 48.5 34 48 275 71.4 1.1 32.8 415 258
Total % 04 204 3 10.4 0.7 10.3 11.7 30.6 0.5 3.9 5 3.1
Cars 8 389 55 192 14 190 222 581 7 75 95 57 1885
% Cars 100 100 94.8 97 100 96.9 99.1 98.7 77.8 100 100 96.6 98.8
Heavy Vehicles 0 i} 3 6 0 8 2 2 2 0 0 2 23
% Heavy Vehicles 0 0 52 3 0 31 0.9 0.3 222 0 0 34 1.2
Spring Street Haydsn Avenus Spring Street Patriot Way
From North From East From South From West
StariTime | Right] Thru | LeR Total | Right] Thu] Teft {App Totw | Right | Thru] LeR | App Tomi | Riget] Thru | Lefi | App. Tokal | Ak Tolal]
Peak Hour Analysis From 04:00 P R -Peak 1 of
Peak Hour for Entire intersection Begins at 05:00 PM
05:00 PM 0 53 1 64 31 1 24 56 31 77 1 109 13 17 12 42 21
05:15 PM 0 57 13 70 28 3 28 57 33 92 3 128 6 7 10 23 278
05:30 PM 0 65 8 73 26 0 44 70 31 86 1 118 10 10 12 32 293
05:45 PM 1 58 7 66 30 2 21 53| 33 78 0 111 5§ " 12 7 24 254
Total Volume 1 233 39 273 113 6 117 238 128 333 5 468 34 46 41 121 1096
% App. Total 04 853 143 47.9 25 496 275 715 1.1 28.1 38 339
PHF | 250 898 .750 935| 911 500 665 . .843| 970 905 417 810 654 676 .854 .720 .935
Cars 1 233 38 272 111 ] 115 232 127 332 4 463 34 46 40 120 1087
% Cars 100 100 874 98.6| 982 100 983 983 992 997 800 984| 100 100 976 9.2 99.2
Heavy Vehicies 0 0 1 1 2 0 2 4 1 1 1 3 0 0 1 1 ]
% Heavy Vehicies 0 0 26 04 18 0 1.7 17 0.8 03 200 0.6 0 0 24 08, 0.8
From Mort o East oo Sout Fron st
Sper= S* treydn An S Prosst Potat ey
u-s VTS 4 0! 3 126
=
23 16 12
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SIGNAL WARRANT WORKSHEET

WARRANT 2 (FOUR HOUR VOLUME) & WARRANT 3 (PEAK HOUR VOLUME)

Project Name: Lexington Technology Park Project No: 127.3679-09001
Location: Lexington, MA Data Source: .
Complled By: Nathan Brackett Date: AN7109

L) ]

MINOR STREET

2003 Edition  Figyre 4C-1. Warrant 2, Four-Hour Vehlcular Volume

500 ,
; \\i OR MORE LA}INES &20R M%)RE u1|m—:s

. ¢
5 400 ] S

S 81 LAN

é \ ‘\.20 MORELANE’ad IE ’
§ 300 \\\‘\\\ 1LANE & 1LANE
g 200 \\\ k\'\i
% 100 T~ 118
X *80
e
I

300 400 500 6€0C 700 800 900 1000 1100 1200 1300 1400

MAJOR SREET-TOTAL OF BOTH APPROACHES-
VEHICLES PER HOUR (VPH)
*Note: 115 vph applies as the lower threshold volume for a minor-street

approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.

2003 Edition Figure 4C-3. Warrant 3, Peak Hour
800
X
[+
5 N 4 \\ 2 OR MORE LANES & 2 OR MORE LANES
S 400 SN \\ N
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MAJOR SREET-TOTAL OF BOTH APPROACHES-
VEHICLES PER HOUR (VPH)

*Note: 150 vph applles as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one tane.
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SIGNAL WARRANT WORKSHEET

WARRANT 2 (FOUR HOUR VOLUME) & WARRANT 3 (PEAK HOUR VOLUME)

MINOR STREET

Project Name: Lexington Technology Park Project No: 127-3679-09001
Location: Lexington, MA ' Data Source:
Compited By: Nathan Brackett Date: MR
' Li
2003 Editlon  Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume
T 500 ‘ .
& \\_  2ORMORELANES & !zaorz MDRE LANES Hour | Sobot 1 St
‘.;:’ 400 \ t l I l Volume | Volume
é N \ jOhMORéLANEéj:MuIRNE L < | 1035 1247
200 4N NS 1 LANE & 1 LANE %G 1Y) 1396
§ N ‘\ ™ "
w \ \ o . ‘{SM (.DSS 3“{{'{
2 200 S N S~ 56ea 1 90T 1439
3 ~ ~ Slaba 3G
[} \ T — [ —
3 T~ T 15 ‘
g 100 . Warrant 2 Met?
5 . =
300 400 500 600 700 8OO 900 1000 1100 1200 1300 1400
MAJOR SREET-TOTAL OF BOTH APPROACHES-
VEHICLES PER HOUR (VPH)
“Note: 115 vph applies as the lower threshold velume for a minor-strest
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one fane.
2003 Edition Figure 4C-3. Warrant 3, Peak Hour
T 600 Major- | Minor
% ) Hour | Street Streect
:E 500 \\ \\ ORE LANES & 2 OR MORE LANES E tolime
20RM i E
L2 LN NG TN gam [1441 [396
o N ~ S 2 OR MORE LANSS & 1 LANE
g% 300 \\‘\\ \\‘ ; l{ANE 1 Cake Warrant 3 Met?
E ~ T o YES ) NO
£3 200 —~] (CIRCLE)
3 T~—— T *150
& 100 — “100
x
e
3

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 4600 1700 1800

MAJOR SREET-TOTAL OF BOTH APPROACHES-
VEHICLES PER HOUR (VPH)
*Note: 150 vph applies as the lower threshold volume for a minor-street

approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one lane.
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- SIGNAL WARRANT WORKSHEET -

WARRANT 2 (FOUR HOUR VOLUME) & WARRANT 3 (PEAK HOUR VOLUME)

Project Name: Lexington Technotogy Park Project No: 127-3679-03001
Location: Lexington, MA ' Data Source: . ;
Compiled 8y: Nathan Brackett Date: 23 1GY

2003 Edition  Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume

g

x -
S <\ 2ORMDRE LANES & 2 OR MDRE LANES Hour | oot | Sinor
5 400 \ . Volums | Volume
1 2 OR MORE LANES & 1 LANE ‘
ES NN N et
wke ~ N N 1 LANE & 1LANE
ﬁ g 300 \ - ~]
2 ;
o \\ ™~
O% 200 : \\\. \\
=
=zQ0 \
E ) : \:\\ *115 :
£ 100 , .80 Warrant 2 Met?
% t_ YES NO (ORCLE)
300 400 500 600 700 BOO 900 1000 1100 1200 1300 1400
MAJOR SREET-TOTAL OF BOTH APPROACHES-
VEHICLES PER HOUR (VPH)
*Note: 115 vph applles as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold velume for a minor-street approach with one lane.
2003 Editlon Figure 4C-3. Warrant 3, Peak Hour
x 600 v ~ Major- Minor
e : Hour | Street | Street
:': 500 \\ \\ " Canesl Volume | Volume
2 OR MORE LANES & 2 OR MORE ; g
C2 L NG N N <2028 | S0
iz N N ~ o! ) \NES & 1 LAN :
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g% 300 \\ \\ E\ e Warrant 3 Met?
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x
Q
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400 500 600 700 300 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

MAJOR SREET-TOTAL OF BOTH APPROACHES-
VEHICLES PER HOUR (VPH)

*Note: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applles as the lower
threshold volume for a minor-street approach with one lane.
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PRECISION

DATA
N/S: Spring Street 'NQUISTR,I{ES'ML:'CB File Name : 91812A
E/W: Hayden Avenue/ Pattiot Way Omégofﬁ:f%;;ﬁéﬁ%‘gim Site Code : 36790900
. . : aatar com
City/State: Lexington, MA - Start Date : 2/4/2009
Client: Tetra Tech Rizzo/ E. F ellinger PageNo :1
Groups Printed- Cars - Heavy Vebicles
Spring Street Hayden Avenue Spring Street Patriot Way
From North From East From South From West
Start Time Right | Thru | Left Right | Thru | Left Right | Thru | Left Right | Thru | Left int. Total )
07:00 AM 10 61 9 6 4 22 18 28 21 3 1 0 183
07:15 AM 10 87 11 10 7 34 39 38 17 2 3 1 259
07:30 AM 4 135 15 10 5 41 39 26 19 1 1 1 297
07:45 AM 11 181 30 10 5 46 56 29 18 1 2 4 393
Total 35 464 65 36 21 143 152 121 75 7 7 6 1132
08:00 AM 13 178 20 15 12 54 77 44 16 3 2 3 437
08:15 AM 9 126 27 19 7 52 439 41 15 4 3 2 354
08:30 AM 6 163 30 16 6 63 70 34 16 4 4 2 414
08:45 AM 8 148 34 10 11 49 92 46 20 4 4 3 429
Total 36 815 111 60 36 218 288 165 67 15 13 10 1634
Grand Total 71 1079 176 96 57 361 440 286 142 22 20 16 2766
Apprch % 54 814 133 18.7 11.1 70.2 50.7 329 16.4 37.9 345 276
Total % 28 39 6.4 35 2.1 13.1 15.9 10.3 5.1 0.8 0.7 0.6
Cars 67 1071 170 91 55 354 429 281 134 16 14 14 2696
% Cars 944 99.3 96.6 948 96.5 98.1 g97.5 98.3 944 727 70 87.5 97.5
Heawvy Vehicles 4 8 6 5 2 7 11 5 8 6 6 2 70
% Heavy Vehicles 56 0.7 3.4 52 35 1.9 25 1.7 58 27.3 30 125 25
Spring Street Hayden Avenue Spring Street Patriot Way
From North From East From South From West
StartTime | Right| Thru] Left [ App. Total | Righi | Thu |  Lelt| App. Tolal Right]  Thaa |  LeR [ App. Totel | Right | Thru | Le | App. Total | ini Total |
Peak Haur Analysis From 07:00 AM 1o 08:45 AM - Peak 1 of
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 13 178 20 211 15 12 54 81 77 44 16 137 3 2 3 8 437
08:15 AM 9 126 27 162 19 7 52 78 49 41 15 105 4 3 2 9 354
08:30 AM ] 163 30 199 16 6 63 85 70 34 16 120 4 4 2 10 414
0845 AM 8 148 k73 180 10 11 49 70 92 45 20 158 4 4 3 11 429
Total Volume 3 615 111 762| 60 36 218 314 288 165 67 520 15 13 10 38 1634
% App. Total 47 807 146 19.4 115 694 554 317 129 3985 342 263
PHF| 692 .864 .816 Q03| 789 750 865 924 783 897 838 8231 938 813 .833 .864 935
Cars 32 613 108 753 58 34 214 306 283 162 62 507 11 ] 8 28 1594
% Cars | 889 997 973 98.8| 96.7 944 982 97.5] 983 982 925 97.5| 733 692 800 737 97.6
Heavy Vehicles 4 2 3 9 2 2 4 8 5 3 5 13 4 4 2 10 40
% Heavy Vehictes |  11.1 03 27 1.2 3.3 56 1.8 25 1.7 1.8 7.5 25 267 308 200 26.3 24
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PRECISION

O ATA
INDUSTRIES, LLC

N/S: Spting Street File Name : 91812AA
N PO.Box 301 Berlin, MA 01503 .
E/W: Hayden Avenue/ Patriot Way OficerSTAARN 399 P 5085451234 Site Code  : 36790900
. . ail: datarequests com
City/State: Lexington, MA ! Start Date : 2/4/2009
Client: Tetra Tech Rizzo/ E. Fellinger Page No :1
Groups Printed- Cars - Heavy Vehicles
Spring Steet Hayden Avenue Spring Street Patrict Way
From North From East From South From West
Start Time Right | Thru ] Left Right | Thru | Left Right | Thru | Lefl Right | Thru | Left it Total |
04.00 PM 2 46 6 22 2 19 19 48 3 [:] 9 5 189
04:15 PM 1 30 5 20 1 18 27 62 1 7 13 6 - 191
04:30 PM 1 38 3 18 2 20 22 62 0 16 19 4 205
04:45 PM 3 42 5 25 3 22 28 78 0 10 8 3 227
Total 7 156 19 85 8 79 96 250 4 41 49 18 812
05:00 PM 0 53 11 31 1 24 31 77 1 13 17 12 271
05:15 PM 0 57 13 26 3 28 33 - 92 3 6 7 10 278
05:30 PM 0 65 8 26 0 44 3 86 1 10 10 12 293
05:45 PM 1 58 7 30 2 21 33 78 0 5 12 7 254
Total 1 233 39 113 6 117 128 333 5 34 48 4 1096
Grand Total 8 389 58 198 14 196 224 583 9 75 95 59 1908
Apprch % 1.8 85.5 127 48.5 34 48 275 714 1.1 328 415 258
Total % 04 20.4 3 10.4 0.7 103 11.7 306 0.5 3.9 5 31
Cars 8 389 55 192 14 190 222 581 7 75 95 57 1885
% Cars 100 100 94.8 97 100 96.9 99.1 99.7 77.8 100 100 96.6 98.8
Heavy Vehicles 0 0 3 6 0 8 2 2 2 1} 0 2 23
% Heavy Vehicles 0 0 52 3 0 31 0.9 03 222 0 0 3.4 12
Spring Street Hayden Avenue Spring Street Patriot Way
From Norith From East From South From West
StartTime | Right] Thru| Lleft|[ App Total| Right| Thu|  Lef | App. Total | Right | Thra|  LeR | App. Totel | Right | Thra | Lefi | App. Total | int. Total |
Peak Hour Analysis From 04.00 PM {0 05:45 PM - Peak 1 of
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 0 53 11 64 31 1 24 56 N 77 1 109 13 17 12 42 271
05:15 PM 0 57 13 70 26 3 28 57 33 92 3 128 6 7 10 23 278
05:30 PM 0 e85 8 73 26 0 44 70 31 86 1 118 10 10 12 32 293
05:45 PM 1 58 7 66 30 2 21 53, 33 78 0 111 5 12 7 24 254
Total Volume 1 233 39 2737 113 5 117 236 128 333 5 466 34 46 41 121 1096
% App. Total 04 853 143 47.9 2.5 496 215 715 1.1 28.1 38 33.9
PHF | 250 896 .750 935; 911 500 665 . .843| 970 905 417 910 654 6768 .854 120 .935
Cars 1 233 38 2721 11 6 115 232 127 332 4 463 34 46 40 120 1087
% Cars 100 100 974 996 98.2 100 983 983) 992 897 800 99.4 100 100 976 99.2 99.2
Heavy Vehicles 0 o] 1 1 2 0 2 4 1 1 1 3 0 0o 1 1 9
% Heavy Vehicles 0 0 26 04 18 0 1.7 1.7 0.8 03 200 0.6 0 0 24 0.8 08
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